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I Found the Bones of the Bounty 


Lonely Pitcairn Island, Home of the Descendants of History's 
Most Famous Mutineers, Yields [ts Secret ta a Diver 


By Luts MARDEN 


FPorcign Eelitirial Stail, Ninna] Geortaplic Magazine 


Muh Photographs by the duthar 


“WHE COURSE was wxw. The breeze 
| fued fallen during the night, and just 
before dawn the ships harl almost com- 
pletely lost way in the water. Her vils hung 
loase from the yards. Cordage slatted against 
the masts, the blocks creaked, and the chuckle 
of water at. the bows -died to a whisper. As 
the vessel rolled) gently in the calm sea, the 
trucks of her masts traced slow ares ayainst 
the blizing stars of the Southern Hemisphere. 
Distant LO leagues, under the brilliant blve- 
white star Vega, the volcanic peak of Tofua 
rose from a dark sea, The moon, in ber first 
quarter, filled the ails with a white radiance, 
Fight bells struck. Fletcher Christian, act- 
ing mote of His Majesty's Armed Vessel 
Beunty, came on deck to telieve the watch. 
The ship's commander, Lt. Willitim Bligh, was 
asleep in his cabin below, 

‘Lam now unhappily te relate one of the 
most atrocious acts of Piracy ever committed,” 
Blich later wrote. “Just before sun-nsing, Mr, 
Christian, with the master at ats, gunners 
mate, aml Thomas Hurket, seaman, came mto 
my cobbin while I was asleep, and seizing me, 
tied my hands with a cord behind my back 
aod threatene! me with instant. death, jf 1 
spoke or made the least noise: 1, however, 
called 26 loud as to alarm everyone; but they 
had already secured the officers who were not 
of their party. ...Christian had only a cut- 
lass in his hand the others had muskets and 


havonets. 1 was hnuled out of bed ond forced 
on deck in my shirt... 

“The Dboatswain was now ordered to hoist 
the launch gut, with a threat, if he did ot 
do it instantly, to take care of himself... 
Particular people were pow... hurried over 
the aide: whence T concluded that with these 
people | was te be set adrift. 

“Chitatian...then sakl/—Come captain 
Blivh. vour officers and men are now in the 
bout, and you must co with them: if you at- 
tempt to moake- the lenst resistance you will 
instintly be put to death:' and without any 
further ceremony, holding me by the cord that 
tied my hands, with a tribe of armed tuts 
bout me, [owas forced over the side. ...A 
few pieces of pork were now thrown to us, and 
cathe cloaths, alsa... cutlasses,... We were at 
length cast adrift im the open ocean.” 


One of the Sea's Greatest Stories 


So, on April 25, 1789; began one of the 
itreatest sea stories of all time: the mutiny in 
the Bownty and its fantastic train of events. 

Bownly had salle {rom Spithead in Decem- 
ber of 1787. under orders to proceed ta Ota- 
heite (Tahiti) in the South Sea, there to take 
on breadiruit for transport to the West Indies. 
She stayed nearly six months at “the finest 
land in the werkl,” tuking on plants, and 
then proceeded to Endeavour Strait by 
way of Tongs, the Friendly Islands. There, 
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Tahiti’s Matavai Bay Saw Capt. Willium Bligh und the Mennty Sail into History 
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of Tofua, the famows mutiny took place. 

In a boat only 23 feet long, heavily laden 
with 19 men to-within 7 inches of the water, 
Bligh performed the most celebrated open- 
boat vovage in the chronicles of the sea (pave 
740). To 41 davs he sailed from Totus to 
Timor, 3,618 nautical miles, without the loss 
of a sinh main, 

As the launch pulled away from the Bownty, 
the castuways heard the miutineers shout 
“Hoaza for Otabeite!" Christian and bis 
mates did return to their island paradise. 
where 16 of them elected to remain dehore. 
Eieht threw in their [ot with (Christian; with 
them went six native men from Tahiti and 
Tubuai, 12 Tahitian women, ancl a little girl, 

Suddenly in the night they sailed from 
Tahiti and vanished from history, Net until 
the ship Tupes of Boston touched at. Pitcnirn 
Téland, a lonely tock 1300 miles southeast of 
Tahiti, 1&8 years later, was the mystery solved, 


Rudder Preserved in Fiji Museom 


(Christian had taken his lite hand to this 
uninhabited ishand, stripped the Aowny, then 
run her ashore and bumed ber, Trouble over 
a worn touched off a wave of violence and 
murder. When the foper arrived in 1808, only 
ane of the original mutineers was still alive: 

The story. of the Meuwiyv, with rte incredible 
amalgam of adventure. violence, and mystery, 
has long fascinated me. While on assignment 
in the Fiji flands some years oo, | was 
astonished to find in the museum at Suva 
some lengths of worm-eaten planking held 
together by copper fastenings, marked “Ruil- 
der of H. M, 8. Bounty.” The curator told 
me the cuwider hil been fished up from six 
fathoms of water at Piteaim in 1933, 

Two things surprised’ me: first, that. there 
had still heen visible remains of the old vessel 
as recently as that: and second, that they 
lay in such. shallow water. 

Hete was a chance to combine my interest 
in submanne photography with a story for 
the National Geographic on the Pitcairn col- 
ony. Io did not know whether any traces af 
the burned Bowaty still remained on the sea 
bed, ar, if thew did, whether 1 could find them, 
but | wanted very much to try. 

Last winter | satled for Piteairmn from Pan- 
amu on the New Acaland Shipping Company's 
Reagivoto, Ten days out from Panama we 
raised the ishund (map, pases 734-5). Tt lav 
low on the bonzen, o slate-oolored smudge 
st the bright gold of the westering sun. 
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The National Geographic Magazine 


We bac still more than an hour's steaming 
to reach the island, as Piteairn's |,100-fpat 
height is visible from 45 miles away. 

All passengers embarking. for Micairn at 
Panama mist take passage through ta New 
fealaml, because sometimes wind and sea 
make it impossiile for the boats to come out, 
and the ships continue on to New Zealand 
Without stopping. Noone may land on Pit- 
cairn without permission from the poverner 
of Fiji, who administers the island. 

“You're in lock,” Capt... R. Pilcher said 
at my elbow. “We've gota calm sea, You'll 
have no trouble tetting ashore.” 

The captain handed me his binoculars. 
Throweh them T could see three amall boats 
rising and falling on the lone Pacific swells. 

The iskined rose slowly out of the sea and 
eradually tovk on the shape of a crouching 
lion rimmed with the white of breaking seas 
(page 7327). The boats waited until we 
stopped: then they shipped their long: oars 
ant) pulled for our dangling Jacob's ladders. 
From the bridge | stared curiously down. for 
my firet lock at the Fiteaion Islanders, 

My first impression was one of friendliness. 

Every upturned face wore a smile, and some 
people were waving and calling to friends om 
bourd. With practice! maneuvers the boats 
were warped alongside, and almost instantly 
the Piteairners began swarming up the ladders. 
with the women in the lead. 
The first men to reach the deck lowered 
line: to the bort and began te haul wp palm- 
frond baskets full of trade vood<—fresh fruits, 
wood carvings. baskets. The women wore loose 
cotton dresses ane) the men were in shirts and 
dungatees. All were harefont, 


Christian's Descendant Comes Aboard 


A tall. broad-shouldered man came up the 
companion ladder. He wore a high-crowned 
palm-leaf hat and, as he smiled, his white teeth 
looked dazzling in o hondsome tanner face, 
He held out his hand to the captnin. This 
was Parkin (Christian, 73-year-old oreat-creat- 
gmindson af Pletcher Christian and chiel mag: 
istrate of Pitcairn Tstard (pene 741). 

“Welcome to Piteaim,’’ he said (he pro- 
nounced tt Peet-kern), when the captain had 
introduced me. “Hope you enjoy your stay.” 

I left Parkin talking with the captain and 
went down to the promenade deck, where the 
idinders stood surrounded by puswngere ea- 
erly buying fruit from the baskets: pineap- 
ples, bananas, limes, and mangoes, | 
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“Hist hub shrodes higher! called the cup- 
tain, and the men hauled on the shrouds ti 
Lnwten Cher 

elt to themselves, the ishincders conversed 
m Pitcairnes. Though difficult for tn 
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eX TiCtEM, 
Boat Rides Combers into Hounty Bay 


As we upproached the chore, the durkening 
Bhim wrew tillers the recumbent 
sowly vetting to his feet. 
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‘Down sail!” the 
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then carried me pickaback into the laneling. 

Abuve us the escarpment mae 250 feet to 
The Edie, bevend which the houses of the 
Vilage bem, Firures passing before the 22s 
lanterns threw lone: shadows on the white 
boats. ‘The unlnadine went forward rajpielly 
ard) a pl! of miatbags, <acks, boxes, wnt crates 
crew cn the shore, 

Sow To met Allen Wotherspoon. the ishind 
echooltencher, a Sew #ealancder who had come 
to Pitcairn a vear befire, and Pastor Lester 
Fawkes, a Seventhilay Advent) milshinary 

On Pitcairn the chie?! magistrate te the bead 
of local covernment. but the sthoolteacher is 
government adviser, representing the British 
governor of Fiji 

“Tou ate lucky,” Wotherspoin said. “We 
luael very little sea tonight, ane you wot vour 
things ashore in a drw state. Sometimes we 


“Breadfrait” Bligh: an Old Portrait 
When Le William Hirh, RON. Wis belecte] to 
commun! the Mewety, be hid already cerncimetriterd 
bis talents, Ti V7 76, at the aie of 2}. he whe sailme 
ner Of ome of the two vessels of Captain Cook's 
Lr Own © dlecovery 
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Pobitt te the Weet Loetice 

Later Aligh was appointed governor ol New South 
Wiles, Vitit wine chigraweel be a armel aneurrection 
He tetucnerd te Enclanil 
the Alue 


became a Vier Admini! al 
atud cee} in 2417 





| ! 
| | 
| 

| 


Lope tl, a? 





The National Geographic Mayuxine 


lake a green one, and everything pets soaked." 

When the boats had been wobuedlead, the 
men secured a cable to one of them: « donkey 
engime coughed, und the boat moved <lawly 
up the slide, its heavy keel squealing and 
groaning. The Pitcanm boats are 37 feet long 
and well over 7 feet high al the stem 

When the Inst boat was stored. everybeds 
including the women, picked op a sack, a box, 
aro hundle, and we started up the trail The 
heavier boxes and mailbags would go up to 
morrow iv telpher, or cableway 

Soren acked, Where's ah mon ewen stay 
long ta me?" 

I intredieced ovself te Fred Christian, at 
whose home | wos to live. Pred is six feet 
hve inches tall, with «a broad brown face, curl- 
ine gry hair, and o eenthe smile 

Tom, Frels 21-year-old son, aleo shook 
my hirnet. 

The steep trail is: cut inte the side of an 
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1 Found the Bones of the Bounty 


escarpment. Bare feet take the best orip, and 
my rubber-soled shoes slipped and skidded | 
beatin to pul, und the women, most of whom 
carried far more thin 7, lowked ut me with 
friendly annisement. 

Finally, o series of stony stops helped us 
iver The Edve_ and the tril leveled off. He- 
yond, | saw the lights of houses on both sides. 

The pastor was-one of the last to turn off, 
but Wotherspoon, Fred, Tom, aod 1 went on, 
lichting our way with electric torches. We 
passed under the aerial roots of a big banyan 
tree amd Fred said, “We home now.” 


“No Mister or Mrs. Here” 


We said goodnight to the schoolteacher and 
turned oside to.2 house of gray, unpainted 
weatherboarts that rete! on big foundation 
stones, A generator plant bugged in an. out- 
building, and the howse shone with light, 

Flora Christian took my hand at the door, 

“T hope you be happy here,” she said. 

“Thankyou, Mrs, Chrigtinn,” | replied. 

“So Mister or Mrs. here: I'm Flora.” 

“Vee” Tom said with a erin, “we all use 
cur Christian names here.” 

Of the island's: 1535 souls; 35 are surnamed 
(Christian: there are only half a dogen surnames 
an the whole island. ‘To avoid confusion, no 
two Pitcairmers have the same given name. 

“Come have o bit o! supper,” Flora suid, 
leading us to a porch furnished with a long 
cilcloth-covered table. Over my protest I 
wits seated ina chair at the bead of the table, 
Flora, Fred. and ‘Tom sat on benches wt the 
ddes. Fred bowed his head ond sald grace. 

1 had known before coming to Pitcairn that 
almast everyone on the island was.a member 
of the Seventh-day Adventist Church. All the 
Adventists of my acquaintance are vegetarians, 
So | was surprised when Flora placed before 
me oo big platter of steaming corned beef, 
along-with heaped plates of island vegetables, 

Fre is an elder of the church, and Tasked 
him about Adventists eating meat. 

“O-n, we always ¢at meat on Peet-kern; 
church don't forbid it,” be said, “We eat 
bully beef, salt beef, nod fresh goat meat.” 

Pastor Hoiwkes told me later that yee. 
tarianism is not an inflexible tenet of his 
church. Pitealrners, In view of then feolation 
and lack of variety of diet, hive more reason 
thon other Adventists to eat meat; be said, 

This license does not extent! to pork, how. 
ever, ws Adventists strictly obey the Mosaic 
injunction agninst eating the flesh of pigs. 
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This seems a strange prohihition for a people 
who are half Polynesian, for throughout the 
Seuth Pacihie pork-—pwe'a—is abways the cen- 
ter of any feast. -Phes rooted ond cran-free on 
the island from the thor the mutineers brought 
them until John Tay. a missionary from 
the Dnited States, converted the islanders to 
Seventhliy Adventism in 1886. Since then 
not a aquenl has been heard on Pitcairn. 

Another Biblical prohibition testricts the 
island diet still further. 

“And whatsoever hath not fins and scales 
ye may not eat: it is unclean unto you.” 

Adventists interpret this to mean large, 
visible scales, so that smooth-skinned fish are 
forbieltlen, as are shellfish. 

In early accounts of life on Pitcaim T had 
read! af parties going down the steep cliff face 
called The Rope to gather shellfish on the 
necks below. So far ae 1 could Jean, these 
are a kind of whelk-or winkle, T-asked Fred 
if he hod ever sampled them, and be replied 
with w twinkle, “Osa, 1 used to fe them, 
when | was a heathen,” 

Islinders do cateh lobsters and erahs for 
fithing bait. [am an old New Englander, and 
mv mouth watered at the sight of the hand- 
some red-and-blick spiny lobsters, Occa- 
sionally my thoughtful hosts would cook one 
for me, and everybody would watch in a kind 
of fascinated horror as I ate it. 

Before going to bel, we all dronk a cup of 
‘hot drink’ —Ovaltine. Adventists: cachew 
all stimulating drinks, even the nonalcoholic 
ones such os coffee and tea. 


Rell Calls Men ta Public Work 


I was awakened my first morning an Pit- 
cairm by the islind bell rinwing. 

“Public work,” said Fred, thrusting his heard 
inside my door, When this bell sounds three 
times; all able-bodied males from 14 to (0 must 
report to the courthouse and do whatever 
wotk the island council cecides must be dene 
—road mending. repairs to the Lending slide, 
lind clearing. Today the job was to bring 
the freight up from the iuneine. 

fom Christian is wireless operator for the 
islawl. He must be on the air twice a day, 
mornint and night, and so is exempt from 
public work. He offered to guide me round 
Adamstown. and then up ab hill’ te the radio 
station. Fred, who at 73 is still stronger and 
more agile than IT am, accompanied ws. 

As we walked down the path, Fred greeted 
the peuple we passed: “Bout yawly gwen?" 
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(Where are you going?) Islanders say this 
instead of “Goud moming. 7 

The women said: “We gwen up ah hill, pick 
‘mare’ (sweot potato). 

To me they said: “Enjoy yourself?” 

They stemerl to ask it with a genuine con- 
cern. Pitcairnerssare gentle and kindly, and 
sé) hospitable that T felt instantly at home, 

The main track of Adamstown—"“Pitcairn 
Avenue —parallels the sta; houses stand ot 
random on both sides: On o flat square cut 
into the steep slope stand the courthouse, 
church, and post office (page 771). 

Since Pitenirn has no lases of customs 
duties, stamps furnish the government’s only 
revenue. Because of collectors’ demands, they 
bring tn sizable sums, (On July 2, 1957, when 
a new set of stamps was issued, orders 
totaled $1,740 the first day. Hy the end of 
the month nearly $3,000 worth had lewn sold. 


Pust Office Crowded on Mail Day 


While 0 talked with Roy Clark, the Amer- 
tan-borm postmaster whe came to Pitcairn in 
1909, Oscar Chirk, assistant postmaster, rang 
the Gell four times: mail call, It was the mail 
that came in with me from the Rangitota. 

Mail day is an exciting time for the i 
landers. They may not have received mouil 
for weeks, if bac weather has forced ships ta 
bypass them. Roy and Oscar locked them- 
sthies in the post office and clistributed the 
mail to piveomholes, one for each family. 
They came to the porch pl enlled off o List 
of nmmes. Only people whose names were 
called crowded into the miniature building. 

After the Jetters come the parcels, These 
are most eagerly awalted by the Piteairners: 
sinte there ore no shops on the islind, all their 
huving has to be tone by mal Women 
regularly order from Sears Rochuck and 
Montgomery Ward in the United States, 

I saw some cloth-wrapped parcels that bore 
a label familiar to me: “O. Mistad and Som, 
Oslo, Norway.” They contained fishhooks, 
65 pounds of them, ordered by one man for 
all the fishermen on, the slim. 

From the ecourthouse square switchhack 
paths lead “up ab hill” toward the cultivated 
vround and the wireless station. We walked 
throuch thickets of rese apple, o tree imported 
to Pitcairn about the turn of the century. 

“This stuffs. a nuisance,” said Tom. 
“Crowds out everything ee." 

Yet the rose opple is o boon to deforested 
Pitcairn. It grows so fost that it keeps the 
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island hearths well supplied with firewood 

As we climber higher, we could Jook duwn 
over the scattered ned roofs of Adamstown ty 
the open sea (page 785). Lush green vallevs, 
filled with a dense growth of banana and plan- 
thin, alternated with ridges running down to 
the sea. Deep in the valleys bunches of ripe 
fea, the rec bonana, flashed fire-orange, 

As we talked, Tom thrashed his way through 
the high grass and guava bushes beside the 
trail and emerged with o tipe watermelon. He 
drew hire sheath knife and sliced it lengthwise. 

All Pitcairn males wear a sheath knife on 
the belt (page 769), It looks very seagoing, 
but its chief use is to slice and peel the fruit 
that ik sways in someone's hand. 

We sat-under-a pandanus tree and ate the 
melon, 1 Jeaned! against the eray rots Ut 
sprang out from the base of the trunk like 
Gothic fying buttresses and lowkel ut ta 
sea. My thoughts drifted back to the Bounty, 

After Fletcher Christian and his fellow 
mutineers set their captain adrift, they tried 
to settle on the island called Tubuai, about 
400 miles south of Tahiti. The natives there 
were hostile, however, ned the mutineers found 
themselves in a constant state of warfare. 
The malcontents among the men demanded to 
return to Tahiti “and there separate where 
they might get weomen without force.” 


Three Mutineers Ended on VYardarm 


Feeling his authority weaken, Christian 
made this speech: 

“Gentlemen, | will carry vou, and land you, 
wherever you please. 7 desire nane to stay 
with me, but 7 have one favour to request, 
that you will grant me the ship, tie the fore- 
sail, and give me a few eallons of water, and 
leave me to run before the wind, and T shall 
land upon the first island the ship drives to. 
T have done such an act that I cannot stay 
at Otiheite.” 

Christian knew the Admiralty had a long 
itm, and that sooner or Liter they would send 
a ship to Jook for hin and his henchmen, 

When Christion and his eight comrades set 
ail, Lo mutineers remained at Tahiti. They 
were to regret it True to Christian's fears: 
the frigate Powders arrived in Matavai Bay o 
year and a half Inter and captured all the 
mutineers except two who had been killed, 

The Pardon was wrecked on the Great 
Barrier Reef on the homeward journey tun 
four mutineers, 15 wells minv seamen, went 

(Continued om page 740) 
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1 Found the Bones of the Bounty 


down with her. ‘The survivors got away in 
the hawts and eventually returnéd to England. 
where the 10 mutinéers were tried. Four 
were aceyitted and six were found guilty, 
Three of the latter obtained pardons, and the 
other three were hanged from the yardatm of 
a man of war. 

What Christian wanted was a hospitalile 
but uninhabited ishad where he could live out 
his life without fear of discovery. Tn o hook 
called Memkesworth'’s Voyapes inthe Bounty's 
library he found a description of what sounded 
like just such an island. [1 o¢curred in an 
account of (Capt. Philip Carteret’s voyare 
around the world in 1766-9. 

“Tt was potamere than five miles in cir- 
cumference, and seemed to be whinhabiter!: it 
wae, however, covered with trees....1t lies 
in latitutle 25° 2° §.. Jongitude 133° 21° 
W....lt is so high that we saw: It at the 
distance of more than fifteen lewrues; and it 


having been discovered by a young gentle- 


man, son to Major Pitcairn of the marines... 
we called it PITCAIRN 'S TELAND.” 

The name holds interest for Amerinans, as 
the Maj. John Pitcairn mentioned was in com- 
mand of the ‘Hritish Marines at Concord 
when the first shot was fired in the Amencan 
War of Independence. He was later mortally 
wounded tn the battle of Bunker Hill. 

Christian decided to steer for Pitcairn. 
Unfortunately, Captain Carteret bad been 
more than three degrees. off in his reckoning 
ef longitude, an error of 178 nautical miles 
west of the true position. 

Christian seems to have cruised for weeks 
looking for this island, and he pearly ‘had 
another mutiny on his hands before sighting it. 

When the mutinerrs first landed, they found 
aizns that humans hod been there before them, 
Rude carvings were cut into cliff faces, pol- 
ished stone axes lav about, and near one 
marac, a Platform bullt of stones on which 
stood crude idols. they fount! a human skele- 
ton. But they saw not a living soul, Today 
we know these remains belong to primitive 


The Descendants of Deep-sea Voyugers 
Are Superb Rough-water Boatmen 

Pitter men howe been called) “the world's finest 
gem hestronn.” All are trained from the age of [4 
to tow, eal, ool eter 

Each of tleree beats of the shir! has 9 captain, 
Creemen seem to paw little atteritiin te, bl waetil 
reuinenia of critical actian, then al] pull as one mo, 
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Polynesians who once lived on Pitcairn Tslund, 

No one knows the exact date on which the 
Bownty arrived at Piteairn Tshund, but it was 
in the first daysof 1790. Having lunded all 
the stores, plants, and livestock, the ship's 
crew stripped ber, rin ber ashore, and burned 
heron January 23, 1790, 

Christian divided all the land into nine 
portions anion his Tellow seanien and himself, 
leaving none for the Polynesian men, Their 
resentment smelieret; later it was to burst 
vinlently inte (lame. 

Throwgh sucteedine wenerations the land of 
Piteairn has been sy subdivided through In- 
heritance that by the time 7 arrived on the 
island some people owned only four feet of 
ground. Others are completely landless. 

Even individual trees have owners. but no 
one objects if anvene who is hungry picks an 
ormnge oF coconut. 

"ALL rieht you pick eoctnut,” Fred said, 
“so long you eat it under the tree. Cahn't 
cuhly it away.” 


Wind Powers Island Transmitter 


Climbing-again, we emerged on a grassy hill, 
dimist 900 fret above cea level, Pere stands 
the radio station. The transmitter works oun 
batteries powered by a wind charger. Tom 
Christion listens for ships calls every morn- 
ing and tronsinits in the evening. His point 
of centact for tesular commiinitations ia 
Rarotongn, 1.900 miles away. 

Fred and I watted while Tom took tis read- 
ings am sent out a call. No one -canswered: 
sa we continued our stroll around the plateaw. 

I had left northern winter behind when | 
crossed the Equator, antl now tn. mid-Decen- 
ber it was high sommer son Viteairn, Seo 
breexes keep the temperature pleasant most 
of the time on this subtropical island. There 
is usually plenty af rain—fortunately, because 
the island depends on it for its water supply. 
The bowers have corrugated ifon roofs fram 
which the rain nuns through gutters and spouts 
into cement tanks, 

The top of Fitcaicn consists of an uneulat- 
int savanna, set here and there with gray- 
trunked pandanu« trees and thickets of dark. 
green pose apple. The highest point, 1.100 
feet, is on aoridge above Palva Valley, west 
of the island's center, The early voyagers all 
decribed Pitcairn as twine heavily wooded, 
but new aes ind foats have tendered It nearly 
trevless. aa far us big limber is concerned. 

As we walked along o path skirting « cliff 
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that dropped almost sheer to the foaming <urt, 
[ could see bearded billy goats amd their 
bleating nannies skipping down cliff faces. 
Reforestation © a Josing business ws Jong as 
the goats remain on the istomd. They clip 
green shits right down to the ground. Cut- 
ting of firewood and the cropping of the goats 
has caused erosion on several steep slopes. 
Whole hillsides have slipped down into the sea, 
leavin onky the row red clay. 

Pitcairn is only 2 miles long by about a mile 
wide, and after 167 years of hobitation every 
promiment rock, cove. or clit has acquired a 
Hane (mip, pages (34-5). 

| had seen one point on the southwest coast 
of the island marked Oh Dear” on the nay, 
and T asked Fred how it gol its namie, 

“Well, native man wacdimu ‘long shore there, 
drop bis mofo |from Tahitlan mare, Ioin- 
cloth} in water, You knew that's all they 
wear, and he look down wnd say “Oh dear!'" 

Another point offshore on the west side 
hears. the designation “Headache.” 

‘ne man gwen fishin" ‘long that. place, 
when his boy say: “Let's go back, my head 
hurts!’ Before he set him back, he dead.” 

The old aceounts speak of “clouds of seca 
binds,” but today one sees only occasional 
frigate birds swooping and gliding on tbeir 
tapered high-uspect-ritio wings, apening and 
shutting their black sclesor tails, and pairs of 
enow-white terns Huttering in craceful arca 
against the dark-green foliage of the valleys. 

In our walk | saw only one species: of lane 
bird, @ warbler with erectile head) feathers, 
that chirped and hopped busily ameng the 
rose apple trees. Pitcairners call them spar- 
rows, doubtless becnuse they reminded the 
English sailors of their own littl: town bird. 


Birthday Party a Lucullan Feast 


We slipped ond skidded down a steep trail 
that plunged toward Adamstown. Near the 
bottom we met amin wheeling a barrow. 

“You bin firewood?” Fred asked. 

“Eeveh. Pick some plun [banana] too," 

From one of the houses just below came 
the high, shricking Inmehter of a woman, a 
sound as Polynesian as hakee! pris. 

We met Flora coming dawn from the hill 
at the trail that debouched ot Fred's door. 
“Bin up planting taty | potatoes], she caller, 
“Yawlhy invited long fa us go birthday party.” 

l had a quick bath in half an oil drum filled 
with heated rain water, dressed. took a flash- 
light and joined the farnily going up the hill. 
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About 50 peciple were seated at two long 
tables made of planks Inid on trestles. Piled 
high on the tables were unbelievable quanti- 
ties of food: hig platters of boiled 2oat met, 
comed beef stewed tn coconut milk, chicken, 
boiled fish, pilhi (made of yams, plantuins, 
boranas, or pumpkin), maize, lave of 
freshly baked white bread, mounds. of peas 
and beans, hills of Wutter; arrowrdot, and 


pineapple pudding. oyecudos, rock melons 


(muskmelons), mangoes, and watermelons, 
Here and there stow! pitchers of “drink,” a 
sweet, red liquid made by steeping straw- 
berries in sugar wuter. 

And of course, baked breadfruit. 


“Coo'nut Milk Make Sawdust Tuste Good" 


The Pitcaimers are amazing trenchermen. 
T thought t could hold my own at table, but 
I was forced to yield to professionals, Fred 
ure! me to have some more beef in coconul 
milic: 

“Coctut milk make even sawdust taste 
ood), ve sade. 

I betieve it, The coconut milk used in 
Polynesian cookery is not the water that comes 
from inside the nut. Tt is made by steeping 
the flaked meat of o ripe coconut in hot water. 
then kneading it, The creamy liquid that 
results imparts a delicate flavor to whatever 
is cooked in it, sevme th tenderize meats, and 
i¢ very nutritious. 

Len Brown watched the fish he had helped 
catch disappear, 

“My, dem soon scoff up hem fish; want one 
he piece, tak whole platter” 

At length even Fred, the master of wa all, 
had to stop. The host looked anxicusly at 
Fred's stifled knife and fork and asker, 

“Can J bring you anything?” 

“Yes.” murmured Fred, “brine me another 
stomach.” He smiled beutifieally and added, 
“Lalwayvs say Fletcher Christian find a good 
place to hice,” 

| could barely croak my admiration to 
Jessie Clark, who laughed and sud, “We have 
only one meal a day on Piteairn: start in 
morning and end at nicht.” 

Actually, two mends a day are eaten: break: 
fast, a heavy meal at about 11 o'clock when 
everyone comes down from working on the 
hill, and supper at about § or 9 at night, 

Alter the party Chester: Young told me that 
the old islamd dishes are disappearing. 

“Have you ever lasted humpus-bumpus?" he 
asked. “Eddie? China-in-the-milk? Potta?” 
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Original Plan of the Bownry: THis 


Wher the Briteh Acnmiraity in 17S) sourht a 
ship to send to the South Sea in test af bread 
fruit. it: baught the 220-ton Bethea for £1,950 
She wis Tehited in Depittord at. cost af £4,450 
and renamed Howat 

The veese] was atmed with four shert 
pounders and ten swivel guns. mainly for protec. 
thon against hostile ilondors. Her hull was corn- 
Melely sheathed in copper to protect the wibcd 
from teredes ane ta lessen fot ret: 

Copper aheathing had teen toil for the first 
time in I7Hl. The Advicalty TéAatbed that - dis- 
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Niajesty’s Armed Vessel Woe Born a Merchantemn 


the onlice great cobin, normally the captuin’s quar- 
ltrs, wae mende aver inte & plant comeralory 
The cobble feor was sheathed! with bend. and long 
micks were installed with holes for the plant pots 
Lead drain caught precious dapping water for 
re-use. 

When the author discovered the spot where the 
Honnty wet down, he uncovered an elbow-shape! 
lead pope, im ill prrokwhility ane of these cirains. 

While fishing 1 1455, inander Purkin. Christian 
foot Bownlys tuikler hal ane pint: some dis- 
binge from the site of the hull Apparently, fol- 
lowit: sens bod wrenched them off ae the ship 
trove ashore, Luter Parkin raised them bv prap- 
pel ree: 

Supermpecd arrow at left indicates the prob 
ible position of the broken pintle shown on pipe 
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Hownaty Suils for the Wlovies 

When Met ro-Golidwen-Maverin Loss 
filine) Nordhoaff pnd Halls classe, 
Movie oor tke Booty, the studio tut 
an eanct copy. Charles Loughton 
6 terutal Captain HWligh paced her quar: 
terdeck ont) euarkel his orders, While 
the Glm cost Bligh os on unimitinabed 
villain, history has much to anv mm his 
Luvhalf. 

The new FHownly was meticulously 
meconeiructe’) from Admiralty pane 
Here, uniler all sail to rovals, she fowts 
atong ina light breese 

Bich  cumplamed that the orginal 
Bouityv, though shiperaieed, wis boo 
small jor ‘a vovagre around the world 
He records that “she wat ornamented 
With a pretty fiuitehead of i woman in 
a riding habit 
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“+o, be a hunry-up captain.” 

If there is anywhere in the world where the 
romance of the sea should still cling ti ships, 
itis Mitcairs, Vet even at this place fast 
ancl reliable motor vessele have reduced the 
comings and voings af deepwater vessels to 
the soullessness of a bus ¢chedule. 

On occasion captains have announted to 
Parkin a¢ he climbed to the bridge: 

“Sorry, we can stop only half an hour this 
lime; if we stay longer we shall miss the tide 
going up the Thames.” 

The Thames estuary is 8,300 sea miles away 
from Fiteairn [sloteed_ 

Pitcairn lies about halfway between Auck- 
land and Panama, which are 6.500 miles apart, 
but it is almost 400 miles north of the short- 
est route between the two, Thos islanders 
live in apprehension of a change of route that 
would deprive them of their chief contuct with 
the outside world and their principal source 
of private revenue, 

Islanders are hard hit when too many ships 
call on Saturday, the Adventist Sabbath, 
because their religious principles will not 
permit them to trade then. In 1956, 14 ships 
tame on Saturdays. The people still oo out 
to the ship and give some fruit away, but 
they will not buy or sell on that day. 


Island Timetable Geared t Ships 


Everything. on the island is eeared ta the 
coming and going of ships, There is always 
keen tivalry among the mento be the first to 
sight an incoming vessel. Usually Tom hos 
talked to the ship by wireless, und he knows 
abowl when she is cue. 

The people begin to take their hasketloacs 
of souvenirs and fruit down to the landing 
several hours before the expected arrival 
(page 779). They carry baskets and bunches 
of bananas suspended froma shoulder pole, 
called a te’o. Most of the names of utensils 
are still pure Tahitian, probably because they 
are things the women used, 

Almest anywhere you go on Pitcairn you 
will see men carving wood and women weaving 
baskets (pages 769 and 777). When the men 
are mot at sea or working in the fields, they 
are usually whittling a piece of wine-red miro 
wood to make a flving fish, a turtle. or a sea 


hird. Tourists on the ships take all the island. 


can pooduce, 

I sat one day with the men up under the 
flagpole at The Edge, looking out to sea for 
the ship (page 734). Suddenly a mon sprang 
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to bis feet ane] sune out, “Sail ho-o-o!” 

I saw nothing, but, like the rest, F took 
his word for it and started] down the hill. 
One vouth raced to the bell to give the signal: 
ive strokes repeated three times. 

Children ore poet. permitted to go aboard 
ship, and one man called out to some young. 
sters who had started down the trail: 

“Bout yawly orkal sullen gwen?” (Where 
are vou littl children going? } 

“We gwen narwy.” (We're going swim- 
ming. } 

“lore people arrived ata half trot. Some- 
one called: 

“John, where's you-a?” 

Receiving no answer, he asked another man, 
“You ka bowl be-so gone?” (Do vou know 
where he's gone?) 

“T kawa. I no bin see-um.” (7 don't 
know. I haven't seen him, ) 

Mtenirners have been called the fineat surf 
hboatmen in the world. These descendants 
of seamen live from early youth on and by 
the sea. All boys from the age of 14 go into 
the boats to train; at 15 the boy becomes a 
crew momber and pulls an ear. 

Three boats, fo Ho, Nuni, and Surprise, 
were in we when | was on Pitcairn, while a 
fourth, the Barge, was resting: A boat rests 
for four months, then goes back inte service 
for o year, 

My notebook records a tip out to the 
Afatarea of the Shaw Savill Line, on « day 
when great green-and-white combers were 
crashing on the black volcanic rocks of 
Bounty Bay. 

“By the time she arrives, the sea has 
moderated o bit, but as the three boats put 
out to sen, each in turn is lifted high on 
the rollers, hesitites with bow hanging in air, 
then slides down the translucent green hill of 
wiiter, our bhides flashing (power 750). Be- 


 Piteatrn Post Office Is- Known 

to Stamp Collectors All Ower the World 

This small office bulke laree in Piteairn affales, {ur 
all covernmane nevenve come: from: the eale of stamps. 

Law requires every visiting veer! io take on null, 
but deliveries are made only: ev ship: fiving the 
Roval Mall flor 

“Pitcairn Istumds” include three uninhabited: islns, 
Ceno. Thicie, and Penderson, which ore grouped 
politically with Pitcairn, ‘The postal cochvt's use of 
the plural confurs stthe nnmitewr philatetists, 

Here postmaster Roy Clark, o nutive American, 
lift= bars of tetistertd) ane! ordinary mall. 
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I Found the Bones of the Hounty 


Parkin, “they lived there, and 1 try to Jook 
fot fish. The gudgeon is laving on top of 
the sand right out. ond IT start to sing out: 

* "There's the Hownty's gudgeon!’ 

“Then | catch myself, Tsay, Oh, what a 
fool; I know TI can get it for myself.’ 

“We come ashore. 7 pull my canoe ip and 
start for home, T come get a line and sinkers 
and off T-go again. I don’ want even my wife 
to know where I'm goin’. 

“T get it up first time; it come only so hich, 
then it slip off. It stand right upon bottom: 
so 1 Jet the noose down and it gu right down 
as thoueh T put a hat on my bead, and up 
ne Come, 

“A chap don’t see what I take out of my 
boat. He ask me did I catch any fish: I say 
T get one,” 

The gudgeon (it actually turned cut to be 
a rudder strap and pintle) had at first slipped 
irom Tarkin’s noose; it struck the bottom 
no uncovered! some planks and timbers. It 
was the Aownty'’s rudder. Parkin retured 
the next day to fish up the rudder, but it was 
heavy and he needed help; so he could no 
longer keep his find a secret, 


Rountyv's Voyate Begins with Breadfruit 


The Bounty started life as the merchant 
shin Beta, 

In 1787 one of the secretaries of state had 
addressed 9 letter to the Lorde Commissioners 
of the Admiralty; 

“The Merchants and Planters interested in 
His Majesty's West India Possessions have 
represented that the Introduction of the Bread 
Fruit Tree into the Islands in those Seas to 
constitute an Article of Food would be verv 
essetitial Beneht to the Inhabitants, ond have 
humbly solicited that Measures may be taken 
for procuring some Trees of that Description 
.+. to be transplanted in the said Islands, ... 

“Tam in Consequence to signify to your 
Lordships His Majesty's Command that you 
do cause a Vessel of proper Class to be stored 
and Victualled for this Service...” 

The planters thought that the breadfruit, 
which Dampier, Conk, und others had de- 
scribed asa cheap and nutritious substitute for 
bread, woulill make goal food for shives. 

The Bethia was renamed in recognition of 
George ITs beunty to the West India mer- 
chants. She was of 220 tons burden and she 
had an over-all length of sbout 100 feet. 

The Betiia had been sheathed in wood. but 
for better protection against the shipworm 


re 


(Yeredo waveliz), the Admiralty ordered that 
the vessel be sheathed in copper.” 

Copper sheathine had been tried for the first 
time in L741, with only partial success, because 
designers of that day were ignorant of the 
phenomenon of electrolysis, When ferrous 
aod nonterrous metals are immersed in salt 
witer, a valvanic electric current is set up 
which rapidly corrodes away the iron. 

To prevent such corrosion, the Bownfy's 
fudgeons, pintles, and other exposed under- 
witer fittings were also made of copper and 
bronze, and eo have lasted intact to this day. 


Ship Stripped Before Burning 


We may preture the mutineers on January 
23, 1790—Christian well aware that all signs 
of habitation on Pitcairn must be destroved, 
the others torn between the fear of discovery 
and the knewlecge that by destroying the ship 
they would forever cot themselves off from 
the work! they knew: 

All nureed at last. and everything useful in 
the Hownty was taken ashore: top hamper, 
timber, all the meta] that could be drawn, 
sails, compasses, chronometer, glass frony the 
treal cahin windows, sheet Tead for musket 
halls, forwe. miuskets, cuthesses, hand tools, 
pitch, earthenware, guns. 

In my mind's eye, see the Bounty anchored 
in eight fathoms well outside ‘the semicircle of 
Bounty Hay, One calm day cable was paid 
oul, atcl she was worked into the hay ond run 
aground. Following sens must have slammed 
her rudder from side to side with shuddering: 
crashes until it snapped off, and, with a final 
Hit under her stern, the sea-worn little vessel 
struck hard tpon the shore. 

Then they set fire to her. Once she was 
alight, she must have made a stout bhize, 
with her sun-itried timbers and pitched seams. 

T can see her blazing away, and hear the 
crackling of the flames. The little band: hud- 
dies silently on shore. watching the flames ent 
away: their last hope of seeing England again. 

Lady Diana Belther, in her book on the 
mutiny, speaks of the arrival at Pitcairn in 
1841 of “H. M. S. Cyragoo” (Curagan?) 
under Capt. Jenkin Jones. She writes: 

“Captiin Jones, baving ascertained the spot 
where the Bowety had been sunk. succeeded, 
with some difficulty, in raising the charred 
hull, and found that such had been the solidity 

*See “Shipworms, Sabotedrs of the Seu," by FG. 


‘Walton Smith, NatinwaL Unotmarmic Micatmn, Oc- 
tobor, 1956, 
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ol her timbers, that ber “heart of oak’ had 
survived the power of fire and water, and the 
effects of submersion for half a century.” 

[It seems dificull to beliewe that o vessel 
pot equipped with special salvage mand lifting 
devices could have raised the “charred hull” 
af the Bounty. No doubt Captain Jones did 
brine to the surface some sizable timbers nf 
the old ship, In any case, so far as TF can 
natertain, Hothing more was seen af her until 
Parkin Christian grappled the rudder to the 
surface in 1933, 

Len said to me one day: “T can show you 
ane copper bar. Mv father first see it. “howt 
15 veurs ago. | dive down to it and touch it, 
but its:stuck to the bottom.” 

This was the first word T had had of any- 
thing definite that might murk the site: 50 on 
the first calm day we got Len's canoe and 
judi! curt tao Ute place where Len hac seer 
ine copper bar, 

Fifty yards offshore Len stopped paddling 
and turmec to tuke bearings, He sighted aver 
ene shoulder at the soaring tock spire of Ship 
Landing Point, then looked up at The Edge, 

“She tight bere,” he said. 


Sea Floor Yields Bronze Rudder Pintle 


I lifted the waterglass over the side and 
pressed its loss hattem into the heaving sea. 

“Ser it?” Len asked, 

T shook my bead, Len peered over my 
shoulder and pointed, Deep in o fissure | 
sw i short, grav-creen bar, ton straight to 
be a natural growth, Little vellow wrasses 
flickered unconcernedly over it, indifferent to 
the encrusted fragment of history. 

I shrogeed inte the harness of my Aqua- 
Lung, put on rubber flippers and face mask, 
and fell backward, diver-fashion, into the sea, 

Tuming over, | futter-kicked my wiry down 
inta the miniature valley, past Howerlike emall 
coms, until my hand closed on the bar It 
was comented firmly to the bottom, 

Inrectly ahowe, Lens face peered throuvh 
the disk of the waterzlass, 7 made a ham- 
mening tnotion, The face disappeared, and a 
hammer and cold chisel were slowly lowered 
lo Te on a core. 

I stoml on my hewl in the cleft In which 
the bar lay. Down there my head and showl- 
(ers were in compuraitive calm, but every few 
seconds the surge would slum into me and 
my wildly kicking feet were then powerless 
to hold me vertical. Helplessly 1 woul crash 
azainst the coral fingers thot ching to the 
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rock and feel the stings that meant the. sharp 
fingers wert scoring crimson lines on my jews. 

For a quarter of an hour | chipped away 
around the sides of the two-inch-thick bar, 
When I had cut » trench in the limestone 
bottom: all the way around it, T inserted o 
steel rol, heaved, and the bar came away. 

In the boat we turned the bar over and over. 
Tt tapered slightly to a tounded and eroded 
potnt and the upper end was irregular; it was 
evidently a pintle that had broken off from 
the rudder strap which held it, I think this 
is the second of four pintles shown on the 
Admiralty plan (page 758), 

Parkin had pointed out from The Edge the 
spot where he recovered the rudder: that was 
only a dozen yards from the rocky embrasure 
that held the pintle we recovered, but though 
Len, Tom, and | searched the area minutely 
in the calm days that followed, we found no 
other trice of the Bownty, Obviously, the 
main body of the vessel lay elsewhere, 


Where Did the Rouwty Go Down? 


“ET think,” T said to Len, “that as the ship 
drove ashore, the following seas broke off 
her rudder. The pintles clropped in the sand, 
and the Bowely drove aground some distance 
bevond. What do vou think?” 

“Sound reasonable.” said Len. 

“Well, then,” 1 said, “where did the ship 
itself go down?” 

We talked it over. The thing is relatively 
simple, we thought: The Bowaly was about 
100 feet long: the ballast bars are over 
there in the surf: the rudder and pintles were 
found out there; all we have to do is draw 
an imaginary line between the two places, 
cruise along this line on the bottem, and we 
ate bound to find seme trace of the ship. 

Cruise we did; every day of reasonable 
calm we filled the air cylinders and. dived. 
We nearly plowed furrows with our chine in 
the bottom, But we found qothing. 

Then, late one afternoon nearly six weeks 
alter my-catrival on Pitcairn, T took Chester 
Young out to show him how diving was done. 
By this time we were losing hope, but we pad- 
dled cut to néar where we had found the pintle. 

Len helped me.on with my Aqua-Lung, and 
I dived first. While waiting for Len, I took 
my bearings on the big rock under which the 
pintle had lain and cruised slowly over the 
animate carpet. of undulating seaweed, seriti- 
nizing the cove bottom closely. Big jacks 
swam round me, watching curiously. On a 
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hed af weed 7 saw a crescent-shaped object, 

Thrusting my face closer, | saw it was an 
oirlock., Unlike the standard U-shaped owr- 
lock, this one had one arm markedly longer 
than the other, forming « tilted crescent that 
looked strikingly like 4 few moon or the-sym- 
bol of Islam (page 757). 

As 1 watebed, 14 Moorish Idols, lizarrely 
shaped bilack-nedl-wellow reef fish, swam in 
echelon over the crestent— Moorish fish ma- 
nevvering over a Moorish crescent. Fantastic 
coincidence that only the sea can produce! 

Then T came unexpectedly ona long, sandy 
trench. The enc nearest me was covered with 
white limestone secrete] by calcareous alee 
—lithithamnion, 7 stonemaking plant—and | 
could see little squigules in the surface, a 
curious marking that resembled nothing so 
much os petrified worms: 

I thrust my face-closer, almost touching the 
bottom, My heart gave a jump. The squipg- 
gles were encrusted sheathinw nuilk, Bounty 
niil—doxens of them. I looked up for Len. 
He was just above me, staring questioninaly. 
I reached wo my hand for his, pumped it 
violently, and pointed. He looked up grinning 
amd nodding, and we shook hands again, 

We hod found the resting place of the 
Bounty, 


Bounty Nails Give Of “Smoke” 


Beyoud, two other trenches stretched to- 
ward the spot where the ballast bars lay in 
the veasty curf. | had been searching too far 
to the eastward, Apparently, prevailing winds 
and currents hal veered the ship as she went 
ashore. The bow had pivoted on the shore; 
and the stern had) swune rennd to the west, 

1 began to chip away at the layer of nails. 
At each blow of the hammer o puff of black 
“smoke” orose—ctarbonize| wood of the 
Bounty, still clinging to metal fastenings, It 
was extremely difficult to hokl a position on 
the bottom. -Eyer and again, the sea would 
bowl us over completely or Garry us shoreward 
sprawling on our hacks. 

Sear the nails | came on a long bolt, partly 
uncovered. | carefully chipped down both 
sides until it came free. Swinging up to the 
bobbing cance, I thrust the bolt over the side. 

Len and I saw-encugh ta convince us that 
we had found the line of the keel, or at least 
one of the main strakes of the bull, though we 
saw na planks or ribs. Everything was cov- 
ered by a hard, limy growth. 

As we dug deeper, we came upon fraements 


The National Geographic Mapazine 


of the copper with which the Bounty had been 
sheathed, in goed condition and almost an 
eighth of an inch thick, Deeper digezing 
should bring. up larger pieces of the shiys. 


Broud Arrow Identifies Oarlack 


That night T polished and buffed a bronve 
shiathing nail until it shone like gold. A 
piede Cf the original Bowety! The burnished 
old siriace caught the light with a tesmeriz- 
ing effect. As [stared and dreamed, | seemerl 
ta see the shipyard at Depttord, with the 
Sounty vn the stocks and the 2hipwrights 
swarming diver her, 7 heard the ringing ham: 
mer blows, the “chink, chink” of the caulking 
irons: and the “chid. chid, chid” of the adzes 
paring away the solid English oak. 1 smelled 
the winy odar of new timbers oo¢ing sap in 
the hot sun, the resinous smell of pitch, and 
the clean astringent scent af Stockholm tar in 
the rigarire. 

A leather-aproned workman, perched in the 
scafloliing, dinves another nail into the copper 
sheathing, amd save to his mate: 

“OW te Otaheite and the Great South Sea! 
Damn my eyes, Sam], Ive ‘olf a mind to ship 
mivself,”’ 

As | worked, the notsy clectric light plants 
were turned off and a hush fell ever Adame- 
town, for it was the eve of the Sabbath, 

By the soft yellow light of kerosene Terrie, 
Fred's tamily gathered jor prayers. Fred's 
shock of curly gay hair shone ke a halo in 
the lamplight, The light and shadow lay an 
the bowed heads of the fitth group with the 
bold chiaruscuro of a Rembrandt. 

After prayers | watched Flora scrutinize 
the bronze oarlick in the beam of an electric 
torch, 

“) look for the broad arrow," she said, re- 
fering to the symbol struck into all large 
fittings of the Royal Navy in the 18th: cen- 
tury. “but T dean’ find it.” She handed the 
heavy metal, crescent ta me, | snapped an 
my Tashiight. antl the three strokes of the 
broad arrow leaped out at me (pave 756). 
“"Ehat’s it, all right.” san Fred. “She's 

(Comtinped an page 720) 


(Sliimbind « Jacob's Ladder 

Is Not ao Easy os It Looks 
Longhoats te wp io the ship fore and aft. One 
min remains in each boat oe ship tender, while his 
SOM panione MK Up The swaving ladder, Pitooirners 

sell their goods for money or trade fear fond, 
P Sie hee! Weseriihie Miele 

All iileniniiin:. Gy Lali Mattei, Seidistiel Clheegera lili! malt 
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I Found the Bones of the Bouniy 


from the Aiveestiy.” T thought back. This 
cond only have come from the Ganweiv's cut- 
ter, for the launch had been cast ocdnfit with 
Blich ancl his Joyal men in it. 

By great good fortune, one of the Bownty's 
anchors wits liter found by a diver from the 
slobe-sirdling yacht Vowkee during her fast 
visit to Piteairn (paves 742-5)." 

During my stay on Pitcairn, | asked Parkin 
why he thought bis ancestor had mutinierd, 
He replied; “Because he was an honest man 
and Bligh call him a thief; say he steal some 
coc mits.” 

This is the standard story, but it is difficult 
to determine in the case of the mutiny jin 
the Bounty which of the two chief actors— 
Blieh or Christiun—has been treated unjustly 
by history. Volumes, Literally, have been 
published on both sides of the story, 


Bligh Greeted as Returning Hero 


What then, was the real catee of the 
mutiny? As usumlly happens im real life os 


opposed to fiction, neither side of the question 
is all black or all white. 

When Bligh returned safely to Eneland 
after his epic open-bowt voyore, he was 
greeted as o-hero and martyr: But after the 
court-martial of the captured mutineers, the 
climate of public opinion changed, and ever 
since Bligh has heen pictured as an unendur- 
able martmet und even wo monster. 

Hear blich himselt; 

“Tt will very oaturally be asked, what could 
be the treason for sucha revolt... [con only 
conjecture that the niutineers had assured 
themselves of a more happy life omong the 
Otahetteans, than they could possibly have in 
Envlamd; which, joined to some female con- 
nections, have most probably been the pirin- 
cipal canse of the whole transaction. 

“The women of Otaheitte are handsome, 
mild, and -cheerful....The chiefs were so 
much attached to our people, that they... 
made them promises of large possessions. 
Thus the mutineers imagined it in their power 
lo fix themselves in the midst of plenty, on 
the finest islind in the world, where they need 
not labor, and where the allurements of dis- 
sipation are beyond any thing that can be 
conceived,” 

Fletcher Christian leit no written record, 


*Sec, in ihe Nattowan, Geoomaraic Macammt: 
“The Parkers Wantder-Worll,” January, 1949) ond 
Westword Beurd in the Vankee," January, 1943, 
both by freeing and Electa Johmenn. 
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but he hes been quoted by several witnesses. 
Kounty crewman James Morrison recorded in 
his journal that: when Blith was ordered by 
Christian into the bout, be “begwed of Mr. 
Christian to desist, saying “Tll pawn my 
honwur, | Teive my band, Mr. Christian, never 
to think of this if youll desist": ...to which 
Mr. Christian replyd ‘No, Captain Bligh, if 
you tad any honour, thines had not come to 
this... 1 have been tn hell for this fortnight 


passed and am determined to bear ito longer, 


and you know Mr, Cole that 1 have been user 
like a dog the whole yovage.’ ” 

There is no doubt that Blich had a cauetic 
tongue and an irascible nature. He drove his 
men anc was impatient with inefiwiency, But 
the records show that be weed the cut-1'-nine- 
toils Jess than many other commanders of his 
(lay, und that he was solicitous of the welfare 
of his men, In dirty weather off Cape Horn. 
he kept a fire going below and even gave up 
his own cabin te the men who had wet berths. 
Moat remarkable, he brought them through the 
long yoyae without a single case of scurvy. 

(Christian seems to have been oversensi- 
tive--today he would be called newrotic—anel 
viven ty a feeling of persecution, Like Bligh, 
be had a quick temper. 

It seems evident that the unpremesitated 
mutiny arose from a sudden impulse on the 
part of Christian, who smarted under Blich’s 
hazine, but that the opportunity was quickly 
welcome! by the rest as a chance to return 
lo an island paraclise. 


Tahiti Still Lures Men to Linger 


I have walked on. the black sand beach of 
Matuvai and looked acress the green thunder 
of the surf to the anchorage of Wallis, Cook. 
Bourainville, and Bligh (page 726), What- 
ever may have been the song the sirens sang, 
I am certain in my own mind that it must 
have been in the Taohitinn tonoue. 

Capt. Irving Johnson, whe has sailed the 
South Sea in Feater for more than 70 years. 
knows it first hand the difficulty of keeping a 
crew together at “the finest ikland in the 
world.” He says: 

“T don't see how Cook, Bligh, or any other 
nivinator hud any men at all left to work the 
ship when leaving Tahiti.” 

The trony of lt all is that when the bread- 
fruit reached the West Indies at last—at the 
cost of mutiny, piracy, shipwreck, murder. 
and exiltk—the Negro slayes there found it 
tasteless ancl would not eat it. 








Can Affect Our Lives 
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How Man-made Satellites 


Pit.D)., 


Chainman, United States National Coromittee for the Toternitiany! Geophysical Veur 


By Josepu KAPLAN, 


Dr. Eaplan, Professor of Physics at the University of California at Los Angeles, is 
outstandingly qualified to discuss satellites. On behalf of the National Academy of Sciences, 
he supervises all United States participation in the International Geophysical Year. He is 
also a member of the IGY Technical Panels: on Rocketry and the Earth Satellite Program. 
and has for decades been interested tn the problems that satellites are expected to help us solve. 
One of the world’s most distinguished geophysicists, he has headed the Mixed Committee on 
the Upper Atmosphere of the International Union of Geodesy and Geophysics, and is the 
new President of the International Association of Geomagnetism and Aeronomy. Despite 
the great range of kis interests and honors, Dr. Kaplan says that what he likes best -is 
teaching elementary physics to undergraduates whose main interest is not science.—Tae Editor. 


| ARLY in October TV and tacdio brought 
you some unearthly music you had 


fe never heard before—a series of high- 
pitched notes in subtly varying rhythms, each 
note distinctly clear and crisp, sounding a 
little ike a one-note xylophone. 

What you heard was the music of a sphere, 
and a most extraordinary sphere ut that. 

It came from the pioneering artificial satel- 
lite, the first thing made by man to become a 
true celestial body and circle our globe in a 
predictable orbit, Perhaps you've even been 
out satellite-watching and have followed the 
telltale spot of brightness in the twilight of 
dawn or cusk. 

The first. satellite, launched ly Soviet scien- 
tists in connection with the International Geo- 
phveical Year, was one of a group desiened ta 
do essentially the same job os the satellites 
to be sent aloft as part of the IGY effort of 
United States scientists.” Since [ have been 
concemed with the U. 5, satellite program 





ll-ton Rocket Blasts Of ito Purple Dawn 
+ Carrying a Satellite in Its Nose 

This painting depicts one of six pchedubedd satellite 
lounechines to be made at Patrick Air Force Missile 
Treat Center, Cape Canaveral, Florida. The thin blige 
streak on. the herkron is the Atlantic 

Suemeding on enormous nickel-jlated cartride:, the 
thrie-stigy rocket roore wp from the leonching plat- 
form. Steam, camel by white-het exiiiuet eriking 
the plationm's water eoaling system, lnerre at left. 
The cvlit-atery eantrs crane that erected ancl serv- 
icra) the misstie haa rolled beck on its track, Boat- 
shaped blockhowe shields launching controls. 

Within 10 trilnutes the satellite will swing into 10 
arblt, 200 melles obove the carth (feat twee poi. 

The dramatic paintings on the followlng pages are 
the wore of Nattenal Geographic arisia, who spent 
months in painstaking research to pictihe sormes man 
us ert can only bomeine. Lenders of the Untted 
States National Committee forthe HIV save talualile 
couneel on tacketey and astrophysics. 
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from its beginning, T want to biress that what 
follows applies specifically to U. S.-bullt <atel- 
ites, but in general to Sdaviet-built satellites 
a3 well.t 

In view of the great tasks planned for them, 
these remarkable objects are surprisingly 
small, measuring le than two feet in diameter 
—ibout the size of a library wlobe, (Tn fact. 
the test spheres scheduled to precede the fuil- 
S. satellite measure only 6.4 inches 
in diameter.) Nevertheless these shining 
metal balls may well represent humanity's 
most far-reaching scentifie achievement in o 
century. They already symbolize ane of 
history's boldest exploratory ventores—ansl 
promise to bring before Jone benefits to be 
felt thraughout the world. 


Space Holds Answers to Fosic Problems 


Rather emphatic statements, these, and you 
may well usk. how so? Why do we want 
artificial satelites in the first place? Jost 
what will they do up there, fitting by hun- 
dreds of miles: above us: and how con they 
help. us in aur day-to-day lives down here? 

Qne might answer that satellites can teach 
i omih about the mest fimidamental prob- 
lems of science, Alot of the clues we want— 
In physics. geophysics, and astrophysics: for 
example, and in meteorolozy anid astronomy 
—on be found only op where satellites will 
be, or can be gathered better up there, 

On the strictly practical side the data pro 
vided by satellites will enable us to improve 
many things we alreacly possess, such as radio 
and television communications: sitellites will 
aise help us along on the road to achieving 


*See “The Internitional Goophysical Wear: Man‘s 


Aloat Ambitieus Study «of Hi Environment,” by Lie 
Hirth Lo Dvidlen, NaTIOWwAL (eewcnares MAnArINE, 


February. 1946, 

(See “Spade Satellites, Toels of Earth Research,” 
by Tir. Heim Haber, Satowan Gnocuariwe Maca. 
aint. April, 1550. 
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Spent U. 5. Rocket, Its Nozzle Still Aglow, Launches Globe-girdling Moons 

As dawn breaks over the Caribbean, the last of the rocket's three stages attains a speed of some 
16,000 miles an hour and reaches its launching altitude of 300 miles. Small and compact, the 
21% -pound main satellite leads the procession. Instruments in the projecting tube measure earth's 
magnetic field, and four antennas broadcast findings. The subsatellite (center), a foil-covered 
plastic balloon released with the satellite, reveals density of the upper atmosphere. Here the 
subsatetiite ejects its compressed-air inflation cartridge. Red dash in its line of trajectory marks 
the drop-off point of the stage-two rocket. 
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thimes we now only dream of, such as pre- 
tlicting the weather accurately, perhaps even 
controlling i. And since new basic knowledye 
gieaned through satellites will ninge literally 
from the inside ef the earth to the sun ond 
beyond, we can expect to be led to achieve- 
ments we cannet even dream of now, any 
mote than the telephone was dreamed. of be- 
fore the use of electricity. 

To enlarge on this outline with more specific 
answers ie the purpose of this article, but first 
let me project a picture of a typical IGY 
satellite at work. 


Dust from Space in Deep-sea Shade 


scientists eaverly await the recording of the 
satellite's signals on magnetic tape. ‘The tape, 
in tim, can produce jageed patterns on a 
cothode-ray oscilloscope—similar to a TV poic- 
ture tube—or on 33-mm films. 

The film moves five feet a second and re- 
cords putterns that can reveal as many as 48 
catevories of information. Some of this in- 
formation concerns the operation of a satellite 
itself, say the changing strength of its bat- 
teries, But the rest revenls things scientists 
have lone wanted to know, 

For sample, how dense is the meteoric dust 
in the upper atnesphere? These bits of stone 
and metal have been estimated to fost to the 
earth at the rate of a thousand tons a day: 
they cun be identified as part of the sludge 
at the bottom of the oceans. 

Whenever a meteoric particle hits the satel- 
lite, o mictophone notifies its transmitter: a 
racioed response then shows up in the pattern 
om the film, That microphiane will) record 
juirticles so small that if ene flew into your 
eve You woulil hardly notice it. 

Sot only wil we know the number of par- 
ticles hitting the satellite during its circuit of 
the earth: ane of the jagger! lines on the film 
will enoble us to time thelr impacts within 
one ten-thousandth of a second, The more 
recording stations we have, the better we'll 
he able to pinpoint areas where the count of 
particles drops or rises sitnificanthy. 

And so we will learn to what degree the 
tiny metoors come in showers or spread out 
more or less evenly in space. These clues will 
interest not only the-astronomer; they may at 
last yield evidence for the meteorologist, who 
would like to know whether meteor showers in 
the upper atmosphere affect rainfall. 

By now we know a lot about our earth's 
surface, but a lotof what we know is not quite 
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accurate. We hiwe enly a rouzh idea of the 
shape of the earth, for instance: it’s like a ball 
Ritieneel at top amd bottam, but there is a 
hulee oround the middle, and the entire curva- 
ture is somewhat irregular. 

This bedevils the yeodesist. He can map 
a country and even a continent with consicd- 
erable securscy, by building up a network of 
triangles through, painstaking surveying, and 
then orienting the entire network on a single 
marker known os the geodetic datum point. 
For France this petnt isin the Pantheon in 
Paris, and for the U. 4S., Mexico, and Canada 
its in a meadow near Linas, Kansas. 

This trineulation technique, however, Can- 
not be applied! over water, and therefore can- 
not link continents to one another. Nor can 
it yield precise positions for ishumds in the 
ocean, relative ta continents or to one an- 
dther, Thus intereantinental distances now 
ure believed to err by as much os 2.000 feet 
Anil, some scientists say. even mare. The posi 
tions of some Pacific islands are-in error ns 
much a5 a mile, and that can cause trouble. 

Travel weroas the Pacific, for example, de- 
penis heavily on the U.S. Coast Guard's elec- 
tronic loran system. which helps ships and 
planes locate themselves on their charts, But 
loran itself depends on maps, and if its hase 
stations ate off a mile, the guiding patterns 
they sent may beooff five miles: This can 
mean the difference between life and death 
in rescue operations, A satellite can help us 
do away with these errors by giving. us a 
reference point in the sky, 


Teleseope-cameras to Track Spheres 


First we must comptte the satellite's orbit, 
with the help of ingenious antennas and ractio 
recenvers which will record its signals. Then 
observing stations arnuind the world, equipped 
with powerful telescope-cameras, will refine 
the orbit calculations; their photographs, pre- 
csely timed and linked with the radio that, 
will reveal the satellite's elliptical path around 
the ‘earth, From that we will calculate the 
location of the earth's center. 

From then on, radio signals from the satel- 
lite, together with the arbit calculations, will 
let us locate the positions of ‘the antennas 
precisely. The U. S. Army Map ‘Service, 
which is sending teams to Kwajalein, Lugo. 
Wake, Cruam, and American Samoa. hopes 
to establish reference points an these islands 
aecurate within 100 feet in resaect to each 
ether and to the center of the earth. 
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How Man-made Satellites Can Affect Our Lives 


—those with very short wave lengths—inter- 
act with oxveen. The result is ozone, and this 
itt turn is a very efficient-abserber of the ultra- 
violet rave of longer wave lengths which would 
be highly dangerous to life on earth, 

This satellite will travel high enough to tap 
the trunk line from the «im, 80 to speak, 
before most of these solur midiations are ab- 
sorbed by the atmosphere. 


“Electrical Weather" Bedevils Radia 


The sphere will measure ultraviolet light 
with ionization chambers; These are thimble- 
sized cylinders with windaws in front ti let 
the ricliations enter, Once in, they give an 
electrical charge to a gas inside—they innize 
it. The moire lonized this gas, the better it 
conducts ¢lectricity. [i we record the chang- 
ing conductivity of the gus, we cin tell how 
much energy comes in through the windows. 

Qur jonizition chambers are adjusted to 
respon! only to energy of a certain wive 
leneth, 1215.7 Angstrom units, which we call 
Lyman alpha. That happens to be the wave 
Jeneth of a certain simificant percentage of the 
sun's ultraviolet rays which Interests us most 
Tight now. 

Why? 

Because Lyman alpha ane similar short- 
witve radistions create havoc with long-range 
Tachicn COMM CTS: 

Such radia communications are possible in 
the first place because ultraviolet rays of ex- 
tremely short wave length ionize air purticles 
in the upper ionesphere, This jonization pro- 
vides a veritable <eau uf charved particles 
which forms a rellecting lnyer. a kind of 
mirror. from which short-wave radio signals 
shot up from one part of the earth are bouncer 





Qutstretehed Antennas Read 
the Secrets of Earth's Weather 


Metrorologisty seck clues to long-range weather 
jorevasting by moasuring both solar ennizy absorbed 
ty the earth and the eneruy roiiated back inte space 
from the planet, High-diving sotellites prouilae direct 
golar observations Goohstructed by qbienipphere, 

This drawing visualized a satellite pussing over 
Todlia ond Cevion, White sphere at antenna end 
detects carth's long- waver; shivided instruments 
sample shorter actlar waves reflected by the darth. 
The Wack ball teuts all wayo lengths. Readings are 
reeordedt on magreti¢c tape anil broadest to the 
ground 

Stnre are plotted exactly. Milky War appears al 
lit pan wisp of emoke rising from the North Pole; 
Littl: Dipper shows behind anienoa of riht. 
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hack to another part, Thanks to this. Marconi 
mamiged to send radio signals leapireezing 
across the Atlintic in 1901. Before that it 
was thought impessible to receive tadio sig- 
nis fram a transmitter far away because 
they trivel in straight Hines, like light, and 
Ginnot fallow the Curvature of the earth. 

Lumen alpha enerey alse tonizes wir par- 
ticles, specifically in the lower border of the 
ignesphere, below the “reflecting mirror” we 
have just described, However, the result is 
not another reflecting mirror but o sea of puor- 
ticles that absorbs short-wave radi sivnals. 
This region keeps changing in density, from 
(lay to cay and with the seasons, ‘This might 
be called the “electrica! weather” of the upper 
atriosphere. 

When satellites have-taucht us a litth more 
about this, we shall know.a lot more about why 
cur short-wave communications sometimes 
cease for hours altogether, or how a piolice car 
in Washington, D. C., can lose contact with 
headquarters and receive music from Paris. 


Geiger Counter to Probe Cosmic Secrets 


We already suspect that ereat variations im 
Lyman alpha intensity coincide with the spas- 
modic solar flares during which the sun puts 
Gut more energy than usual Satellites might 
help us discern more detinite patterns in 
Lyman alpha fuctoations, and let us: forecast 
just when radio communications will be good 
and when they will be disturbed, Satellites 
will be especially useful during the [GY be- 
enuse that's the time in the 11-year cycle 
when solar flares are most active. 

The second U, 5S. satellite planned for the 
TGV will carry different instruments ani 
attempt a survey of primary cosmic rays— 
how many are over what place at what time. 

There's much we don't know about cosmic 
rays. But we can sav that they are chiefly 
hydrogen and helium nvelei, that they move 
nearly as fast at light, and that they are 
the most powerful particles we know, many 
times more powerful than thos released by 
thermonuctear fusion in a. hydrogen bomb,* 

On earth we find it difficult ta capture 
primary cosmic rays—cosmic rays in “mint 
condition,” we might say. Various particles 
in the upper atmosphere interact with them, 
and what reaches earth is the debris of these 
collisions; Kuyt monitoring satellites. will 


See “Trailing Coenic Rave in Canada North," 
te Martin A. Pomerantz, SanusaL ‘(GtoenAPricic 
Managin, January, 1955, 
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Tease Primary cosmic ravs with aw peer 
counter, record them on tape, and transmit 
this information to earth. Such cosmic trav 
data will be a great contribution te nuclear 
physics and o source of new clues to the 
taiture of the universe. 


Sun Acts at oa Mighty Cyclotron 


We can produce relatively weak equivalents 
Of cosmic rays with a eyelotron, a machine 
in which electricity gives sped to atoniic putt. 
ticles and magnetiem gives them direction. 
When these forces are applied repeatedly, the 
particles keep accelerating. We assume thot 
whit we do in the laboratory ona small scale, 
haiture does on a Vust scale in space; that 
tremendous energies are generated by cosmic 
evelotrons. Our sun is such an occelerator 
and emits some cosmic rays, But most of 
them, we believe, come from far in space, and 
their sources there are still a niystery. 

In any case. we already know that the 
heavier varieties of cosmic ravs can kill living 
ceils by destroying the nuclei of their atoms. 
That's why exposure to primary cosmic ravs 
might endinger people who may someday ven- 
ture inte the upper atmusphere. Satellite 
data will advance the many serious studies 
ilready under way to determine what difficut- 
ties man will encounter up there.* 

Our third major endeaver will be making 
measurements of the earth's magnetic field, 
which we have so far been able to do only 
Clase to the enrth:. We know that magnetic 
force guides cosmic rays so that more shoot 
toward the poles than toward the equatorial 
regions, ‘That same force also makes possible 
the colorful murom and is closely linked to 
many comminicaticns problems. New krowl- 
edge of the earth's magnetic fiekl will oid 
physicists and engble us to improve uur com 
mutications to the polar regions. 


Man May Eventually Control Weather 


People often ask if science can't do some- 
thing about weather, Actually there's neo rew- 
son to think that the meteorolozist can't do 
just that. His chain of progress. T think, will 
be along the lines sugested by my colleague 
A. F. Spilhaus, Dean of the University. of 
Minnesota's Institute of Technology, concern- 
ine the dealings of man with tature: first 
measure: then understand: then predict: and 
finally vou may be able to control. 

Of course weve been making meteorological 
measurements all along, The WU, 5. Air Force 
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weather service Mies 33,000 miles a day, ond 
the U.S. Coast Guard spends some 16 million 
dullars a yeur lo operate 18 weather-patrol 
ships carrying oleryvers from the Weather 
Bureau of the Department of Commerce.> 
But perhaps no more thin five percent of the 
world’s air is being watched regularly: 

If we want to predict weather accurately, 
we need the world-wide picture. That's where 
sutellites come in. One of two weather ex- 
periments being readied for U.S. satellites 
is to measure the heat budget of the earth 

Most of the heat we get from the sun hits 
the equatorial regions. Some of it is reflected 
right back into space. The rest is absorbed 
where it fits the earth, heating the land and 
evaporiting ocean water. Some of that re 
maining het is modinted hack into space ot 
niht, but most of it passes on to the sur- 
rounding areas and towiurd the poles. The 
oceans cary about 10 percent, and the rest 
of the heat, borne by warm, moisture-laden.qir, 
flows north and: south from the tropical areas. 

The excess heat in the tropics and the defi- 
ciency at the polar revions are the chief factors 
behind all aur abruptly changeable weather 
and cut slowly changing climate. But we 
cain) accurately predict either uniess we know 
what the earth's beat balance is, 


Sphere to Sean Earth's Clow) Cover 


Meteorolouists say they know fairly closely 
how much beat comes to the whole earth 
from the sun over a number of years, and they 
know that approximately: the same amount 
must go back into spice. Whit they do net 
know is how much comes daily, monthly, 
uring a season, of yearly, for that matter, 


pod bew at is cistributed ower the earth. 


An ingenious satellite, with four measuring 
devices sticking out like ping-ing balls on 
spears, can give ws data to determine the heat 
budget over the equatorial belt. You Tl wet an 
Wen of how this satellite will look and work 
on page 798, Once we know how much more 
heat comes down onto the equatorial regions 
than goes back up, we can calculate how much 
heat travels toward the poles and thus deter: 
mines the weather in the Temperate ones. 

Qur other weather experiment involves a 
weither-putrol satellite, to let us keep an eve 

*sct “Aviation Medicine . the Thrrehalil ai 
Space.” by Allin €, Fisher, Jr. Natrol, Gradmari 
hiacagsixne, August, 1955, 

thee “Rugeid Is the Ward for Brovo,” be Phillip 
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on the earth's ever-changing cloud cover over 
i belt 300 miles wide, Metecroloists had 
their appetites whetted for this in October, 
1954, by oa photograph made from a rocket 
100 miles up. showing the spiral whorl of a 
hurricane developing over the Gulf of Mexico. 
But this phote revealed only a small part of 
the browd pattern, and by the time it was 
ready for study, the storm was: over Texas. 

The weather-patrol satellite will scan the 
whole Onited States in ten successive. strips. 
It will come by every hour and o half, and 
will carry a photoelectric cell—like the elec- 
tric eve in a camera exposure meter—to plot 
the varving light intensities below. The elec- 
trical impulses from the cell will give us a 
series of cloud cover panoramas, to help us 
chart starm, patterns. 

Such lata = should take us a long way towurtl 





Nitrie Oxide Lights Up the Sky 


Now, what oleut control? 

Well, let me tell you almut something that 
happened earlier this year at White Sands, 
New Mexico. Selentists tossed 20 pounds of 
nittic oxide some 70 miles above the earth, 
with a rocket, just to see what it would do. 
The results were profound, During the dav- 
time this modest amount of chemicals pro- 
duced an jonived laver whith beunced hack 
radio signais more efficiently than naturally 
ionized avers, At night the nitric oxide re- 
ucted with oxvgen up there to form a blob 
af Tight about two miles across. At times it 
was a6 bright as Venus. 

We noticed on efiects on the weather, But 
we realized that we bac! male a start in the 
exciting business of modifying the upper ot- 
mosphere through chemistry. These experi- 
ments «will continue, and as satellites and 
other DGY research projects yield their in- 
formation, serious attempts of weather oon- 
trol may not be far behind. 

Now that we're looking a bit into the fu- 
ture, let's also consider how satellites might 
help wt uchiewe other triumphs af chemistry 
in the upper atmesphere—speeding up aircraft 
with power from the sun, for instance, or lit- 
erally lighting up the world at might. 

I stumbled ante ny first clues to the chem- 
istry of the upper atmosphere when T was 
a wracuate student at Princeton, 30 pears ain, 
One nieht T set up an experiment involving an 
clectrimal dischorge in o-plass: tube thal con- 
tained active nitregen, and went to the mavies, 





nye and prediction of ‘weather. 
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Air leaked into the tube somehow, and when 
1 came bock | saw the tube glow with 4s 
beautiful sellowish-ereen light, 

T analyzed its wave leneth and found that 
here for the first time the lizht of the aurorn 
had been produced in the laboratery by chemi- 
cil means. Since then we have discovered 
a lot about the aurora—that nature produces 
it with electrically charged particles from the 
sun, mostly protons,* 

The aurora appears only in high latitudes. 
but over all the earth the sun’s energy pro 
duces similar luminous displiy—the night 
airglow, A sivnificant part of this occurs 
through onother chemical reaction—ultra- 
violet light interacting with oxygen some 60 
Miles abowe us; The result is a force which 
may benefit us greatly, Let me explain, 

Oxyuen commonly cceurs as O.. meaning 
two atoms of oxygen stuck together, Hut up 
there the sun's ultraviolet rays pull these pairs 
of atoms apart and leave separate oxygen 
atoms: simply 0), which we call atomic oxygen, 
The enerey which the ultraviolet Tieht expends 
in doing this passes Into these loose axvren 
atoms: And when they combine onee more 
into pairs, that enersy is released, 

This reaction might conceivably be pro- 
tuced in the power plant of a light pofoirnee 
or rocket traveling 40 to 70 miles high, This, 
once up there, it could wutilize this solar enerey 
extracted from atomic oxygen, Admittedly 
the amount of energy thus available would 
not be very large But then we are only be- 
finning to learn about these phenomena anal 
their possitile wees. 


Particles Searce in Upper Atmosphere 


We might envision satellites a: pleces of 
laboratory apparatus and the upper atmos 
phere as a tremendous laboratory where we 
will carry out experiments impossible on earth, 

One advantage for the chemist is that in 
the upper atmosphere particles of matter are 
far scarcer than in the best vacuum we can 
produce on earth, To get an ideo of this 
difference, think of atoms ds people, and then 
compare the New Work subway crowd with 
the number of travelers vou might meet jn 
the loneher parts of the Sahara. 

Because particles ore s scarce in the upper 
atmosphere, it takes comparatively small 
nmounts of chemicals to produce reactions 

See “Unhicking Secrets of the Northern Lights," 


by Carl W. Cartels, Narionat Geosmabrage MM Acca 
axe, Movember, 1947, 
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transmit electric power through radio beams 
as we tow send it throuzh wires, Then a 
nuclear power pinot to supply a city might 
operate in a satellite above it. 

Mlans are already under study for large 
satellites to retransmit tadio, TY, and tele- 
phone signals from the earth. Three such sat- 
elites, spaced around the world and orbiting al 
the speed of the earth's rotation, would revolu- 
Lionize tninsoceanic communications, 

Certain short wave, now useless because 
they shoot right throush the immosphere, could 
accommodate millions of telephone comversa- 
tons and a multitude of television signals." 

Now let me touch on how satellites being 
planne! may tell w about the nature of our 
Universe. 

Astronomers have a lot to put up with, 
Looking at the stars through our atmosphere 
is like looking through « dirty window, and 
the light that does come into the telescopes 
is contuminated by the sirgiow from = the 
earth's upper atmosphere and by scattered 
light in the lower atmosphere, 

We hope that we shall be able eventually to 
send photometers high above this atmospheric 
mess to seek better data an the clistribution af 
light in our galaxy, and on the light from the 
millions of other palesies outside our own, The 
light from other calaxies, if it can be isulated 
by titers and measured, will belp us: decide 
whether the universe is finite or infinite, 


“Atoon” May Cheek Einstein Theory 


Someday, too, we may come to grips with 

a remote but fascinatine riddle, Imagine 
that a man leaves the earth, travels in space 
at tremendous speed, and returns 20 years 
later, WHI he be 20 years older, like- the 
people he left behind? Or will he have aged 
let than they have? One implication of 
Einstein's general theory of relativity is that 
he will have aged less, depending on how fast 
he travels. A satellite could give us proof. 
Te Would we two so-called atomic clocks, 

in which atoms of the element cesium vibrate 
at a steady rate. One would stay on earth, 
The other would go aloft with the satellite. 
Both clocks would be started at the same time. 
According to this view of the theory, the 
satellite’s clock should tun behind the other 
enc, This difference would be tiny, of course, 
because the satellite —comparatively speaking 
—goes neither far por fast. Nevertheless, says 
one scientist. even a time difference of one part 
in five billion would constitute proof. Hut if 
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the clocks read the same, this interpretation of 
Einstein's theory of relativity would have to 
be severely modified. 

We now have clocks securate to better than 
one part in a billion. They are too big to gn 
aboard presently planned satellites, but we 
mizht make such clocks smaller, and 1 am 
sure that the satellites will cet bine. 

Still another field in which satellites promise 
interesting. data is biology. Eminent scien- 
tists are now planning experiments far future 
satellites carrying living organisms, Consider, 
for example, the preparations. al the Air 
Force's Aeromedical Fieh| Laboratory at Hol- 
lotmain Air Force Base in New Mexien, 


Trained Mice to Teat Weightlessness 


Ma). David G. Simons, the physician who 
recently reached 19,32 miles.in a research bal- 
loon, is chief of the Space Biology Branch 
there. ‘The project, in brief, is te put mice 
inside a “Ilo-satellite” and observe what they 
do as they speed around the ewrth, 

satellites are in cfiect weichtless. because 
enoe they are in an oorbit their velocity 
hwlanees the pull of gravity, Knowing the 
physical and mental reactions of organisns 
ut zero gravity is of reat Interest to scientists 
planning manned flights at wreat altitudes. 
Mice and monkeys haye already been sent up 
37 thiles in rockets, and thus put into the 


welhties: state for about two minutes, 


A bio-satellite might keep a mouse supplied 
with food and oxygen for 30 days; television 
apparatus could let us observe the mouse at 
teguiar intervals, say one minute out of five. 

The satellite mouse would be trained—to 
hit a switch, for example, in order to avaiel 
an annoving stimulus. Once at zero gravity, 
the mouse would presumably be upset ond 
therefore utable to hit the switch as often 
as it might want to. But after being wp for 
some time, it might again remember what il 
had learned arid hit the switch ot 9 rote more 
in keeping with its previous performance, 


Sphere Spreads Intellectual Exciternent 


Now, after discussing things that are quite 
a bit in the future, | should like to talk about 
some important things satellites are doing for 
mankind nght now-—by spreading intellectual 
excitement generally and ao creating w climate 
all the more fertile for great discoveries, 

*See “New Miracle of the Telephone Age," ly 
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wre, Forerunner of the U.S. Satellite, Takes Power from the Sun 
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New Chart for Watchers of the Skies 
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As Satellite Flights Turn Qur Eyes Toward the Heavens, 
Your Society Maps the Guideposts of the Firmament 


By Annan C. Fisuer, Jr. 
Senior Editorial Sinf, National Geographic Magazine 







EN our sun has granted man his 
nightly respite and thousands of more- 
distant suns begin a slow procession 
acress- the sky, members of the world's oldest 
fraternity tuke up their vicil on dark hilltype: 
or in shadowed fields and back-vard lawns. 

They are the stargazers, the nocturnal |e- 
tions known to every age of history and. te 
every land. They have no rules, no roster. 
Their only bond is the universal pastime of 
observing the constellations, those groups of 
staré that form picture-hook images and wheel 
around our celestioal doorstep. 

With powerful telescopes modern stron 
mers may look far beyond our hame gakixy, 
the Milkw Way, to island universes composed 
af billions of sums Bat all of us can find 
beauty, os well os a challenge to the imaizina- 
tion, In the stars visible to the unaided eye, 
There are about 6,000 of these, though only 
some 2,500 can be seen al any one time and 
pilare. 


Sky Images Traced by the Ancients 


Long before man began keeping records, the 
ancients thought they detected a relationship 
nmang certain of our neighbor stars. Some 
appeared to be grouped! together. Moreover, 
10 an imaginative eve, these eroupes seemed to 
form outlines that resembled animals and 
humans. Gradually our remote forebears 
evolyed many such fanciful assemblages-—the 
constellations—and poptilated the night sky 
with legendary beasts, heroes, anc gods, 

Today these spangled figures, though the 
creation of « superstitions ond antique ape, 
are heaven's qwuideposts, cach representing. an 
area or division of the sky, Their rich lore 
is a prirt of our heritage. 

Strewn about the celestial canopy are &5 
constellations, which astronomers divide into 
two classifications, original and medern, 

‘The 48 listed as original had all been de- 
scribed, namerl, and recorded by the scoond 
century A.D. These are constellations visthle 
from the Northern Hemisphere, which nur- 
tured early civilization, The orig of most of 
them fs lost in man’s misty post. In the mod- 


ern category ate “down-under™ star groups, 
constellations of the Southern Hemisphere that 


could net be seen by the ancients and so were 


compiled in relatively recent times. 

All these stellar groupings, the storied mand 
the new, ure included in the National Geo- 
graphic Sactety ss MAP OF THE HEAVENS, dis 
tributed as a supplement with this issue of 
the Magazine." 

The map, a vear in preparation, comes al 
a time when the advent of artificial satellites 
has stimulotit man’s interest tn the skies 
It presents on its reverse side star charts for 
both hemispheres and for cach month, These 
charts were designed by Dr. Donald 4. 
Wenzel, Director of the Harvard Colleme Oh- 
servalory. One need not have previous ex- 
perience in sky-walching to use ond ‘enjoy 
them. Accompanying instructions are simple 
and comecise,7 

Notations on the front of the map help In- 
cate those brilliant but sometimes elosive ob- 
jects, the planets Venus, Jupiter, Murs, and 
Saturn. These bodies do not follew the gen- 
eral tavement of the stars but wander seem- 
ingly erratic paths of their own, The very 
rumie, planet, is derived from a Greek word 
meaning “wandering.” 


Stars Wheel Around Celestial Poles 


A new recruit to stargazing will not have 
pursued his hobby Jong before he appreciates 
why an entire series of tmonthly charts is 
essentin) in bis quest. He will note that 
same groups of stars are visible on any good 
viewing night and atany hour. Others journey 
from an easterly direction and) vanish beneath 
the western horizon, and these groups do not 
appear at all during certain months. 

But the stars are faithful to us in their 
fashion. The reasons for their conduct can 
be readily grasped. 

* Members may obtain additional copie of the new 
way OF THE BeaveNs (and of all standand map 
pululikhed by The Society | hy welting to the National 
Geographic Sorlety, ‘Washington 6, 0, C Prices, 
poet psi) te ntl countries, T5é eich of paper: S150 
om fabric. All remittances poyable in Uf. S: funds 

? See “The Heavens Above,” by Denaid HL Menzel, 
NatiosaL Gani: Manager, July, 143, 
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We all know that the earth rotates on its 
axis; Because of this toplike motion, the 
stars seem to wheel about two fixed points in 
the skv, one in the Northern Hemisphere anc 
one in the Southern. These celestial poles 
mark the alignment: of earth's axis. 

Polaris, the North Star, lies at the end of 
the Little Dipper’s handle very near the north 
celestial pole. Therefore, to northern eves it 
hangs motionless, while other stars circle ft 
like the lights of a giant Ferris wheel, 

The constellations near Poluris. such gs 
Cassiopela, Cepheus, and Braco, may be high 
or low in the sky, but in northerly latitudes 
they are always above the horizon, ‘They are 
known as circ umpolar sroups, Other comstel- 
lations—thourh they too circle the North Star 
—iirr more distant from the pole, and eo drop 
below the horizon during a part of their 
pourri. 


Southern Hemisphere Lacks Palar Stor 


The location of Polaris is a cosmic aeci- 
dent, but it greatly simplifies orientation. in 
northern skies. Unfortunately the Southern 
Hemisphere is not so lucky: it locks an axis 
*tar to serve as pivel for its marching lights. 

QOnee the viewer uriderstands why some 
Stars rise pnd set, he is ready for the next 
stey-—why these same stars disappear from 
the picture book at certain periods. 

Four tthe minutes are responsible. 

Though our solar day adds up ta 24 hours, 
one Tall turn of the earth in reference to 
any given star takes only about 23 hours and 
56 minutes, The explanation lee in the fact 
that the earth, while rotating, is alsp travel- 
ing around the sun. After a day’s journey 
through space, we see the constellations in 
slizhtly different positions from these they 
oceupied the previous night. 
stars have gained approximately four minutes 
in their transit of the sky. 

So-slight a gain in time may not seem ap- 


preciable, but it adds up to a full 24 hours: 


in the course of a year. Asa result, many 
familiar star groups at times are overhead 
during davlieht hours and cannot be seen. 

The circumpolar constellations also are ai- 
fected. Though visible each night, their post- 
tions change drastically with the passage of 
months. The Bie Hear, for example, i¢ near 
the zenith in March but stuncds clase to the 
northern boron in September. 

Lf their latitudes permit, inexperienced star 
watchers should begin with Ursa Major, the 


In effect, the. 


The National Geographic Magazine 


celebrated Big. Bear, castest quarry of all. Tt 
contains the Hie. Dipper; Two stars forming 
the front of the Dipper’s bowl paint to Polaris, 
Draco, the Dragon, alsa is easy to find. It 
coils around the bowl of the Little Dipper. 

OF ofl the constellations in the heavens, 
Onion is conceded! to be the most beautiful, 
A fearless hunter, he carries a club. a lionskin, 
and asword. Three bricht stars stud his belt. 
Unfortunately this splenctid huntsman is not 
eircumpolir; he is at his fiery best during 
the winter months (pages &14-5). 

One legend ties together half a doven of the 
ancient constellations; Cussiopeia, Cephews, 
Aniromeda, Cetus, Perseus. and Perusus, All 
are neighbors, celestially speaking, and a tale 
was woven to fit this fact. 

Vain Cassiopeia, the mother of Andromeda. 
boasted too loud and Jong about her own 
beauty. This angered the sen nymphs: so 
the vod Poseidon dispatched the monster 
Cetus to ravage the coast. Hoping to ap- 
pease this-evil creature. Andromeda’s father, 
Cepheus, had his daughter chained to a pock. 
Then the heroic Perseus appeared, He slew 
the monster, married Andromeda, and whisker! 
her away on the winged horse Pegasus. 

A modern discovery has enhanced the fame 
of the lovely chained lady. If viewing cenili- 
tions are flawless, you may see near Androm- 
ela's might elbow a hay dot of light. ‘This is 
the most distant object visible to the unaided 
eye, the Andromeda Nebula, a spiral galaxy 
some 2,000,008) litht-years distant. It con- 
ting an estimated hundred billion «uns 

The recently completed Sky Atlas, a project 
of the National Geographic Society and the 
Californian Institute of Technology, churts 
tens of thousands of such galaxies. Astrana- 
mere at Palomar Mountain phatonmiippel the 
heavens to a depth of a bitlion light-years, 
expanding known spuce ot least 25 times* 


Stars Wiiwrnte in 4) Years 


Though mest southern. constellations. fall 
In the modern category, some are of classical 
origin. Afore than four thousand years agro; 
when these groups first were recognized, prob- 
ably in ancient Mesopotamia, they were visi- 
ble from lotitudes farther north than they 
are totlay. Since the earth rotates on its 
axis with a slow “wobble,” the celestial poles 


Src “Sky Survey Chirte the Universe.” ew Ten 
Spracie Rowen, and “Esxplonng the Parthest Reaches 
of Space,” by George 0, Abell, Natiowar, Geo0narinc 
Laie, Demir, 1056. 
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Bright Dyes Reveal Secrets of Canada Geese 


Dyed-in-the-egg Goslings and Grown Honkers with Neckties Help 
Screntists: Improve the Lot of These Majestic Birds 


By Jows And Fraxk CraAicgHean 


FP yh Phoatogra pits by the Aathors 


day's hag into a checking tation one 
frosty November cay and asked the 
comerwtion affieer for an explanition. 

They dangled a pair of plump, gravish- 
brown Canada geese. Around each snokelike 
throat was knotted a firilliant plastic necktie, 
one Vellow, the other reed. 

One of the hunters shoved his cap hick, 
perplexed. “Dve shot plenty of geese.” he 
aiid, “but these ore the first ones that came 
wrapped for Christmas!" 

In time this: report reached ws at the Co- 
operative Wildlife Research Unit at Montana 
state University. Just the summer before, 
we had knotted those markers on the same 
yeese—then two-month-old gostings. ‘Yellow 
meant a “girl,” rel a “bey' (page 828), 


Tw hafited baba hunters brought their 


Colors Help Trace Goose Travels 


Over the past five years a score of we—in- 
Cluding Montina Fish and Game biolowists 
and State University students—have pried into 
the community life of the Great Basin Canada 
suse (Bronte canadensis mofittr) in one of 
the most intensive investigations this splendid 
waterfowl has ever undergone, 

Ky injecting vegrinble dye into neirly 
hatched eegs, we have produced goslings col 
ored a startling red, green, or blue (page 8?! ). 

Our files are crammed with detailed “hict- 
raphies” of more than 1.000 gonse nests, in- 
cluding notes on the number of exes Inid in 
each, the number hatched, and the goslines 
that stirvived to the flying stage, 

These activities reflect an important new 
trend in bind study, a shift from esearch on 
the natural history of o species to the In- 
timate study of a singh population, 

Colored neckhancds and dyed goslings have 
proved invaluable tools in following the daily, 
seasonal, ined annual doings of vouse society 
ina typical nestiny area. They have helped 
tell us whether flocks are increasing. dwit- 
dling, or just holding their own, and they 
have revealed vital facts and principles on 
which to manage wisely 4 magtificent, once- 


threatened natural resource for the enjoyment 
wf future Americas. 

Rare is the human pulse that fails to 
quicken of the sivht and memorable soune 
af a-wedge-shaped flight of Canada honkers, 
foretelling spring and falias surely as thawing 


snows and yellowing leaves. Generations of 


hunters have held this heavy-hodied, boldly 
nyirked fowl in hivhest esteem. 

Traits of Areata canadensis cannot help 
hut warm even the coldest scientific inequiry. 
Parents display a remarkable concern toward 
their young—or even toward those of other 
feese, os my brother Frank and [ siw demon- 
strated one spring on the upper Snake River 
of Wyoming. 

Half a deven times our looming vellow raft 
frightened houreold enslings cut of their nests 
into the Snake's fast-nwwing waters. Osldly, 
hut characteristically:, «a gosling seporated from 
Its broodmates would “adept” the raft and 
fnithfully follow us for miles, 

Cine, trving to keep contact with the rub- 
ber boat, bobbed valiantly alongside through 
suring currents. At times it disappeared 


a —— 


The: Authors 


Nottenal Gearraphir mombers first met Joh andl 
Frank Crateheal, twin naturalists, as youthful fal- 
poner jo Adventures with Bled of Prev,” July, iar. 
An Inilitn wouth: of poveal blood read the article anid 
iited the authors tn owikit him; their experiences 
were deemibedl in “Life with an Incan Prince.” 
Febryaty, 1947. 

Ae Suval officers tn Worlil War Uf the Cralehends 
ormnited the Nove Sartical Land Training Pro- 
ram, From their remarkable experiment in emer: 
gency subsistence among the Kwajalein islands come 
"We Survive on a Poriie Agoll,” January, 1448, 

Earniog doctorates at the University: of Michivan, 
the frothirs ect wrote of thelr wiventures secking 
ro alpine Aower amid Wronine's peaks tn “Cheanil 
Gardens in the Tetons” Tone, ots, ond dearilest 
thetr animal eturties in the same region in “Wildlife 
Adventuring ia Jackson Hole,” |omure, 19464, 

hore 40 and each the fothor of three children, 
Frank ts a wildlife Wielorist for the OU. &. Forpat 
hereice, atl Jobin brads the OS. Fish amd Wildlife 
Service's Canperutive Wildlife Reszarch Unit at Mon 
tam State University, Minecooln 
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completely in a swirling eddy of the swift 
channel, popping inevitably to the surface 
like an indestructible vellow cork. 

We skirted a gravelly bar on which «@ pair 
of nesting geese had lost their ees to tlonl- 
Waters, As we watched, the gander raced 
across the current, fisgning o broken wing 
to draw us olf. The female, flattened against 
the ground, called urgently, The gosling re- 
sponded, and, as. we drifted past. the goose 
dipped berween raft and orphan to berd the 
young odventurer wshore. 

It was a clear-cut case of kidnaping—for 
protective custody. 


Montuna Walley a Paradise for Geose 


These Snoke River studies Ted to more 
Intensive investigations tn western Stontanna’s 
spectacular Flathead Valley, There 27-mile- 
long Flathead Lake offers security and nest- 
Ine seclusion on many small hinds. Tn late 
spring, green shoreline meadows serve as brood 
areas, provicling succulent grasses, spike rush, 
dandelion, pepperwort, and other goose deli- 
caches, Flowing from the lake's southern tip, 
the <wift Flathead River twists some 30 miles 
through the valley, its cragey islets offering 
haven for more breeding geese. 

Nearly a month of air and ground census 
liking one spring tevenled some 9O0 geese in 
the valley, about half of them nesting, the 
remainder too vouny. By the time the many 
nesting pairs were located by intensive search 
afoot and aftoat, we had recorded more than 
1200 exes. It wae on some of these that my 
coworkers anid) I—including State bholwist 
Dwight Stockstad and graduate student Mary 
Geis—tried our first experiment. 

To follow and record the movements: of 
teslings curing the first few weeks of life, 
we had to mark them somehow so we could 
identify knuwn broods at o distance: We 
hotrowed 4 trick that had been teed success- 
fully on common. barnyard chicks tut never, 
to our knowledce, on wild geese: injecting 
harmless dye directly into the ee, 

At selected island nests throughout the Ioke 
we dye! our equs, carefully leaving several in 
eich clutch untouched to determine liter if 
dye affected’ hatching success, 

A few days after treating our first nest owe 
returned to see the results, The parent geese 
Nishel and circled nervously offshore, honk- 
inw their protest at this second intrusion. 

All six of the dull, grayish-white cous were 
cracked. The shell and membrane of ane had 


The National Geographic Magazine 


bien chipped away, revealing oa normal wet, 
Cammy gosling within. Clearly visible uf the 
lip of its Black beak wos the ewe tooth, used 
to chisel its way to freedom, 

An hour later two eoslings were out, damp 
down still clinging ta their fragile. bodies. 
One lay on its side, too exhausted to right 
itself. A vellowish, featherless bulge pro- 
truded from its belly: the ee sac. laden with 
nourishment, Within the next 24 to 48 hours 
this swelling would gradually subside. Nature 
provides well, and not until this survival ration 
is pone dees the vosling begin to feed. 

When the April sun had dried the first 
hatched goslings into flufiy, golden balls of 
down, the other four lay in the nest, helpless, 
wet—and bright scarlet! 

Soon all siz huddled together, cheeping 
noisily. Interestingly, no color barrier seemed 
to exist. The dyed goslings themselves seemed 
unaware of their difference. But how would 
the parents react? 

Peering throuvh the spotting scope a day 
later, Mary Geis reported the goose and van- 
der leading u tiny flotilli of four red and two 
Yellow goslings around the far point of the 
island. In all our observations, dved eggs 
hatched as reacdihy as ontreated ones, and 
colored young were unhesitatingly accepted 
as members of i happy goose fumily. 

Vigilant spying on our colored wostings dur- 
ing the following weeks furnished answers to 
many of our questions. ‘The ying left their 
nests within 48 hours after hotechinw: their 
first objective was to reach water. For some 
families it was simple, Hut others, where 
shores were steep and rocky, had to leap aff 
mght- amd ten-foot precipices. Most broods 
traveled from two to ten miles to reach shal- 
low water and green lakeside pastures, the 
journey averaging obout three days, 


Tmy Choslings: Struddée to Water 


Families generally chose the writer route. 
A few groups, however, made overland excur- 
sions of nearly three miles; others trekked 
across a weded two-milewide peninsull., 

We watched one brood of eight fuity. five. 
ounce goslings leave the nest and make their 
way by land. Each fallen log in their path 
loomed as a mountain: each foot-deep de- 
pression presented a yawning chasm. 

One tumbled into a six-inch rocky crevice, 
fichting desperntely for several minutes be- 
fore it emerged, Another struggled franticully 
(hrowrh an almast impenetrable. thorny thicket 
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Bright lLyes Reveal Secrets of Canada Geese 


+ “Ttxo Hoy!" Soave the Red Necktie 
on This Wide-cyed Gosling 

To binucular-cquipped conmecrvailpnists the plastic 
neckboid, fistened with o falooner’s slip-proot knot, 
jinniuines a bipl's gee and see several hundred yards 
away. Nombered alummum iechands (ieit\, when 
retorted to the U.S. Mob and Wildlife Service. vleld 
Vidialibe dita for satequarding wp wild-fowl leriteee. 


would not-survive o full year. for nature has 
decreed phigh turnover in waterfow! 

The recovery of thousanils of Ieghuunils— 
each stamped with a mumber and the words, 
“Write U.S. Fish & Wildlife Services, Wash- 
ington, BD. C.”—is most important. When 
returned’ with full information, they tell us 
how, when, and where-our geese (and other 
heeled birds, of course) die, ‘Thus we may 
luke steps to control excessive mortality and 
nredict how many geese can‘safely be taken 
by hunting. 

Nature, unfortunately, did not anticipate 
the automatic shotgun or the current hordes 
of enthusiastic waterfowl bumters. Mian can 
and should harvest the surplus, but no more, 
It he cuts into the principal, soon there will 
be my interest. The aluminum hand helps 
tell us whether oor budget balances. 

But, to fathor the inner workings of a 
ppulation. we needed to know more than 
metal leghunds could tell us. Wehad tw be 
able to recognize geese of known age and sex 
while they were still free, 

To murk. our young geese harmlessly ane 
permanently, we devised a soft loop of hall- 
inch plustic tape to be knotted about the bird's 
neck. Tried on captive geese: it had proved 
harmless, durable, and easily seen by the un- 
sided eve ata considerable distance, 

Now came its first test on wild honkers. 
Down our assembly line moved the woslings, 
Each was sexed, banded, weighed, and finally 
decornted with a necktie—vyellow for the 
female, red for the male, Next year it would 
be green and violet, then white and orange. 

Thus, a veor and a hall later, it came nbout 
that two pugzied hunters in Idaho hagged a 


© Goose-bander Grover Eldan Frees 
a Gander Tieg-marked for Life 

Where a roundup inte a shoreline com! & im- 
practical, Flohend Valley fonkers bo polcheurimee 
mol are pomeed lv motorboat and seaeped wp with 
a dip pet we they surtuce froma dive. Geese trvine 
tn macape can eubmeree at least three minuies, dive 
as feet, and swim 100 vards under water. 

Salih) Cereal Faris 
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pur af peese “already wrapped for (Chrrst- 
mas.” Others were seen and reported in Ore- 
fon, Washington, Nevada, and several as. far 
of as southern California, 

These distant records were valued hits of 
information. Hut a greater satisfaction came 
one blustery spring day when the spotting 
rope showed ws a pair of bonkers setting up 
housekeeping on an island m the Flathead 
River. The googe wore a yellow plastic marker, 
telling us what vears of held observation had 
not revealed: that at least some of Gur geese 
nest ot two years of age, 

Hiologists have discovered that, like human 
Communities, pocee communities have tradi- 
tions. One tradition if established because 
the posing becomes attached to the surround- 
ings jt perceives during the first few months 
of life, This particular ares is. firmly “im- 
printed” an each bird, Influenced by this 
imprint when nesting time arrives, geese re. 
turn year alter vear to the area of thetr birth. 

This behavior has an important bearing on 
survival. [t-means that when too many geese 
are annually harvested) from the population 
of any breeding ground, the number that will 
instinctively tetum there to nest is reduced. 

Thus a decline in the number of nesting 
geese In a given area warns that the populi- 
tion is on the downgrade, Unless carefully 
managed, they will eventually disappear, as 
already has happened in so many areas, 


New Colony Thrives as Young Return 


Conversely, this characteristic has a useful 
application, Geese can be transplinted to an 
area which formerly had none. and their off- 
spring will become established and return each 
year to nest. In time a new nesting popula- 
tinn builds up where previously none existed, 

Many consider the Cannda goove a wary, 
intelligent bird. Hunters, particularly. have a 
way of exaggerating the bonkers know-how. 
Actually, the crow and the raven, those clever 
bluck bandits of the bird world, can and fre- 
quently de outsmart the Canada gover. 

Wher leaving their nest to feed, geese wai. 
ally cover their ezzs with a matted quilt of 
ery down—an intelligent camouflage precau- 
tion, it appears. Yet they sicnal their inten- 
tion of taking Aight by posturing asc) calling, 
and their departure is as noisy as a jet take- 
off. Ravens associate this behavior with food. 

One morning-on the snake River Frank and 
I watched a raven attracterl just this. way 

When. the geese had left, the raven flew in 
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loo fraction al their farmer teeming millions, 
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snl as the wintering flocks anne TATE 
ben nesting. Once again we will be buss 
dyeing, witching. Dt ie ne 
stall reassurance lo knew that each vear more 

Amernecn's millions of 
realize that our stranme activities have a vital 
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JTLT PAs 
6B -typihed by a veteran A]ion- 
hunter we had 
the feos for vears during our fall 
Inking. He made little effort to con 
sats his amused skepticism over cur chilly task: 
One altemoon last year, however, he stopped 
hone me a Lasatan lethandl 
‘Four! 
about two 
“Ehournht 


Chat change 
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several 


this VE orca ii oo foe 7] <hinil 
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Necks Droop at Danger’s Approach 


Bringing Old ‘Testament Times to Lite 


Archeologists Combine Scientific Methods with Shrewd 
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d Deduction 


to Paint an Ever-clearer Picture of Life in Biblical Days 


Br G. ERnestr 


the most progress in the world today 
arc nuchar physics anid Palestininn 
archeolary.” 

Behind this startling declaration by Dr. 
William F. Albright af the Johns Hopkins Uni- 
versity, one of the great scholars of our cen- 
tury, lies the fact that in our time archedlo- 
etsts have rediscovered the Near East. ‘Their 
trowels have unearthed the ruins of ancient 
civilizations whose names ring thrillingly in 
the ear—Assvria, Babylonia, and Ur of the 
Chialdees* Such Biblical sites: as Jericho, 
Hazor, Tirzah, Shechem, and Gibeon are 
giving up their secrets. 

These extavations have shed a brilliant new 
light on the wandering herdsmen who gave 
the world three of its rent faiths—Judaism, 
(Christianity, and Islam—as well as tts most 
influential religious document, the Bible, 


Ruins Reflect an Age of Violence 


More than 20 years ago T tecelved my first 
taste of Palestinian archeology at the Biblical 
city of Bethel, in what is now the Kingdom of 
Jordan, Twas a young student then. working 
under Dr, Albright’s direction, 

We lived for two and a half months in tents 
pitched ina fig orchard. slept on beds with 
a mony bumps as o herd of. dromedaries, 
went on breakiast-food diets to avoid the con- 
rections of the native camp cook, and drank 
boiled water. But even these acts of iron self- 
discipline failed to save us from dysentery, 

Nonetheless, our excavation in. Bethel went 
forward: digging had scarcely begun when 
walls appeared beneath the curtace, (ur ela- 
tion wt finding mere masonry huaffled the Arab 
hindowners, whe were unshakable in their con- 
viction that we were after gold. Hut the 
Tsrachtes who had lived here 3.000 . years 
ago were desperately poor; their ruins boast 
no littering statues. no Jeweled sarcophavi. 

As the first novelty wore off. 1 bewan to 
share the Arabs’ bafitement, The uninitiated 
student—such as [ was—can find littl ex- 
citement ina jumble of toppled stones from 
an impoverished Israclite home, The bore- 
dom is compounded when, after vou plan. 
pholograph, and remove the stones, vou fini! 


Ts ()' ALL SCTENCES, the two making 


Wrest, Prd. 


immediately below them another confused 
jumble like the first, 

Yet, oddly. it wos this very reiteration of 
ruin, the monotonous saccession of devasta- 
tion, rebuilding, and fresh devastation, thal 
eventually gave me a stirring insight into the 
bitth throes of our religious heritage. For 
here was stark evidence of an age of unremit: 
ting violence, pillage, and sudden ceath. 


Stone Statue Linlocks o Wiyatery 


Virtually every generation -saw its homes 
sacked and burned by invading armies. - Aad 
we lived then. [ think we woukl have prayed 
as fervently us the Biblical psalmist, though 
perhaps without his depth and beauty: 

In thee, O Lord, do T put my trust; let 

me never be ashamed: deliver me in 
thy righteousness. . . . 

My times are in thy hand: deliver me 
fram the hand af mine enemies, and 
from them that persecute me. 

Psalms 3121, 15 


At about the time [ was receiving: my in- 
itittion at Bethel, i group of Bedouin grave- 
digeers in eastern Syrin unearthed a stone 
statte. This fortunate turn of o spade pro- 
vitied a major key toa mystery that bad long 
vexed students of the Old Testament: “Who 
were the patrinrchs, the forefathers of the 
Israelites, and whenee did they come?" 

For when a French expedition followed up 


See Etierviday Life in Ancicn{t Timer, a 34-page 
lieok with 120 illustrations in color, pabiished by the 
Ratan Geoeraphic Society, Washington 6, bc 

OO. UL S. fords. Prostpatlel 


The Author 

Since recelving bis Psoctorate of Fhiloseply from 
the. Johns Hopkins University in 1957, G. Ernest 
Wricht of Chicago's McCormick Theological Serni- 
nervy has bern Intimitely identified with Palestinian 
atchinides, Last summer, as Archeological Director 
of the Drew University-MecConnick exenvations st 
the site of ancdent Shechem, he lea) the Mergest Ameri- 
man eapedition to the Holy Land in-the past-20 years, 

Dr. Wright edits Tae Biblical Arckacologis}, a pole 
lication Of the Acerican. Schools of Ciiental Keseurch, 
ated bs » post Field Secretary of that institution. He 
ly the author of Miblical Archarology and a co-author 
of The Westwinater Wiuerical Atlas to phe Bible. 
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Votariesa of an Linknown Deity Dance: in a Jordan Valley Shrme 
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the Bedouin find by excavating on the spt, 
they discovered the ancient city of Mari 
buried under the shifting sands of centuries. 
This seat of empire bad flourished from some 
time in the third pre-Christian millennium 
until about 1700 B, C., when it was sub- 
jugated by Hammurahi. king of Babylon. 

In the palace of the kings of Muri, # mam- 
moth 300-room edifice covering seven acres, 
the French party found more than 20,000 
tablets inscribed with cuneificorm writing. 
Names of long-vanished north Mesopotamian 
towns preserved an these and related tablets 
—Nakhur, Til Turakhi, Sarugi. Phalia— 
bore an uncanny resemblance to the kinsmen 
of Abraham mentioned in the Book of Genesis 
—Nuhor, Tersh, Serug, and Peleg. Also 
prominently mentioned was the city of Haran, 
which Genesis treats as the tracitional home 
af the patriarchs, 


Amorites Invade the Fertile Creseent 


We know that about 2000 B: C. Semitic 
nomacs; called Amerites in the Old Testament, 
fought their way into the highly civilized Fer- 
tile Creseent—the semicircle of arable land 
arching from Palestine to the Persian Gulf— 
ih one of history's first recorded “barbarian” 
Invasions (map, pages 58-9), 

We also know that Taran was an Amorite 
center at the time the patriarchs were there. 
[In addition, the Biblical names Abraham and 


The National Geographic Magazine 


Jacob have their Amorite counterparts in 
Abamram and Jarcob--l The Mari tablets 
alo refer repeatedly to a troublesome tribe 
of Benjaminites, | | 

In the light of this evidence, scholara 
now assume that the Biblical names: of 
Abraham's kinsmen were actually patriarchal 
clan names, either applied by the Semitic 
people to towns they founded ar borrowed 
by them from cities seized during the 2000 
B. C. Invasion. 


Putriurchs Lived Like Modern Bedouin 


Eventually the founding fathers moved 
suuth {rom Haran into the hill country of 
Palestine. Here, during the early part af 
the sécond! millennium B. C., they followed 
the timeless pattern of nomadic life, Cattle 
and flocks of sheep and gonts furnished them 
with foot, clothing, and shelter. They slept 
in goul-hair tents and migrated with the sea- 
sons ind the pasturage. The donkey was 
their principal beast of burden. Occasionally 
they quarreled with other groups over: land 
amd water rights. 

A painting in the tomb of an Exyptian 
nobleman at Benj Hasan, dating from about 
1890 B. CL, depicts a clan of Semitic nomads 
irom Palestine. Some of the men wear only a 
kiltlike skirt of brightly patterned wool: most 
of the other men and women wear elaborate, 
colorful tunics fastened across one shoulder, 


How the Paintings Were Made 


LEW urtisis know the Holw Land os well 

as Henry |, Seulen, By camel, by car, atl 
afoot he has vieited and eketehed! meet of the 
places immortalized in Scripture 

Soulen developed » striking technique for 
capturing the vivid colors and shifting moots 
of the Holy Land, Weing 250 pastel crayons 
of his own manitactore, he mode hundreds of 
ii-theenot sketches on sandpaper, Why <ind- 
paper? Becouse its rouwh surface ¢atht the 
broil, deep totes of his ravers better thon 
any other medium Constant reference to this 
“cotalogue of colors enabled him to infuse tis 
canvases with all the ltorilliant hues of the 
Palestinian spectrum. 

The artist studied countless archeological re- 
ports, 33 Well as the actual peter’, ornaments, 
and other artifiets brought to light by exca- 
vators Por example, in the representation of 
Gideun’s rout of the Midianites on page 850, 
Soulen derive the costumes of the Isrielite 
sudiers from an ivery carving of just such a 





soldier af 3,00) years ago found in the ruins 
of ancient Megidde. Gideon's sword is taken 
from an orizinal in the Palestine Archarcologi- 
cal Museom, 

To portray the furnishing: of King David's 
palace (page 626), Soulen coped a tnhle shown 
on the aurcophagus of King Ahiram of Byblos, 
& fear-contemporry of David, An ciehth- 
century &. C. twealt relief now in Litanhbdl’s 
Museum of the Ancient Orient furnished the 
details of the chariots ot Megiddo (page 860). 

In Soulen’s portrayal of the meeting between 
King Solomon and the Queen of Sheha (pope 
$62), Solomon's throne fallaws the descriptian 
in I Kings 10:18-70, amd alee incorparites 
tlements of a roval throne carved on Megidde 
ivory. The colorful frieze decomtine the pol- 
ace Wall is based upon actual Eevrtian pietores 
af Palestimans during Biblical times 

The. fact that the artist himself hos-Hved 
with Bedouin nomods lends speclil realsm to 
the tents pictured on the opposite page, 
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‘They Fook... Phot froods.. and Came inte Fervpt, Jacet, and All Hix Seed’ —Oenesis 465 


Drewht hae etches aouthern Canaan) the tock of Jacoh and his wens face suirvathon, Acmercssenmer imme word 
Inviting the entire fumily to the Lind of Goaben in. Egypt. where Joseph. Joceb's favorite soo, bs pelt mitiistet 
Warn of bt grind Whept, Cee poll swlit-ohechral carts leached with Egyptian grain. Kids ganbol on on of 
the gout=Huir shriters, copied by the arhat imem today’s Hedoutn tents, since they probably differed little 


leaving the other bare (page 843), Their bag- 
gage is-strapped on the backs of donkeys, and 
the men carry spears, bows, and throwing 
sticks. One carries a wre, indicating that 
music was popular among the pomuads 

Still another Egyptian source, an adven- 
ture story of 39 centuries ago, offers us ao 
fascinating glimpse inte the patriarchal way af 
life during this period. A courther named 
Sinuhe hod to fee Egypt and took refuge ‘in 
the East’ witha chieftain much like Abira- 
ham or Jacob, 

“Tt was'a goon land,” wrote Sinuhe. “Figs 
were in it, and prapes, [ft had more wine 
than water. Plentiful was its honey, abundant 
its olives. Every [kind of] fruit was on its 
trees. Barley was there, and emmer. There 
was no limit to any [kind of] cattle... 
Bread was mare for toe as daily fare, wine 
is daily provision, cooked meat and toast 
fowl, beside the wild bensts of the desert, 
lor they hunted for me and laid before me, 
beside the catch of my |own| hounds.” 

Genesis offers only one detailed life his 
tory of o Hebrew patriarch—the stoty. of 
Joseph, The favorite son of Jacob, Joseph 
was sald into slavery by his jealous brothers 
and taken to Egypt. There he found favor 
with the Pharaoh, rose to become prime min- 
ister, and later savell his family from the 
ravages of a Palestinian fomine (page 837). 


Slaves Often Became Court Faverrtes 


The authenticity of the Egyptian local 
color in the story af Joseph has been corroh- 
orated to a startling degree by archeological 
evidence, For example, Joseph's first success 
in Eevpt came when Potiphar, the captain of 
the guard. made him “overseer over his house.” 
Egyptian records show that such an office 
uctuatty did exist in the houses of great nobles, 
Two other tithe mentioned in Genesis, ‘chief 
of the butlers” and “chief of the bakers,” 
alsa occur in Egyptian imacnptions. 

Furthermore, a study of ancient Eayptian 
(fficinls revewls that it was not uncommon for 
dlaves to become court favorites anid rise to 










































Sea . 


Historical names ane shown 
inthis type: Philistia 


| 1 


Dead Sea Scrat found (47-7956), 
STEEL AGE . 
Transiation of Bebistun Rock inscriptions 
in fran unlocked secrets of Aasyrein and 
Babylonian literature (47). Dracovery 
of Xosetta Stone furnished hey to 
Egyptian hieraglyphics (1099), 


Fall of Jensalem to Saladin, 
auftan of Egypt (ia, 


Crusaders capture Jerusalem (Hogs). 


| Jerusalem fell to Mowlems (4371. 
Eastern Roman Empire under Con- 
stantine adopted Christianity(330) 
Covrcil of Nicaca G25)/al firmed belief in 
divinity of Jesus, tus defining basic 

doctrine of Christanify. 


Jerusqlem destroyed by Romans (70). 
Crucifixion of Christ. 
‘OF CHRIST 
Essene commurty of the New 
Covenant began (150-100), 
Translation of Old Teatament inte 
Greek began (275), 
Return of Jews from Babylon (538i, 
Fail of Jerusalom, beginning of 
Babylanian captivity cSery, 
Assyrians conquered Palectine (rs-2e], 
Esion-geber copper amelter (1000). 
First kines of irae! Saul, David, and 
clarken [Mp2 ). 
Philistines cccupitd coast o 
— Ralertrne (UH, 
israetites, under Joshua, invaded 
Palenting (2$0-1200). 





Fa | Moses led lorselites from Egypt (¢. G00). 


braclites entered Land of Goshen and 
remamed there from about 700-1900. 
6 Joseph, a former ilave, became prime 
minuter of Egypt duritg thrs tid. 
Hyisos conquered Egypt. 

Journeys of the Patriarchs (2000-1700), 
Time of Abraham (2000-/800). 
Amaritesinvaded Fertile Crescent, 
Mari thrived in eastern Syria 

from JOO to (70d: 





















Pyramids oF Egypt. 
Farst Egyptian invasions of 
Canaan (2800-2400), 


Unification of Egypt, Firat 
Dynasty. First great uroan de- 
| velopment, Beginning of city 


—| state syatemt, Syria-Palestine. 
=) City of Ay (3250-2400). 


| Ancent picture mriting develop 


=! ed in Mecopotamia! 1500-7000) ae. 


Ghatsulanptople in Palestine. 


Halaf painted pottery culture m 
northern Mesopotamr, 


40) First pottery appeared, 


a Jericho fouriihing a: oldest 
| known fortified Lown. 


positions of power. Joseph's case is also 
helped by the fact that the maiority of schol- 
ars believe his career may be dated during 
the: period of Hykses domination. These 
Asian invaders conquered Egypt about 1700 
B,C. and eceupied the throne for some 150 
years. Themselves alien in the land, the 
Hyksos Pharaohs might logically bove pre- 
ferred fellow Asians in posts of responsibility. 


‘Apiru Seized for Wartime Work 


The entry into Feypt of the patriarchal 
family also corresponds with known custom, 
for Keyptian archedlovical sources indicate 
that from time immemorial Asian nomads hail 
heen permitted to cross the border in times 
of famine. 

When the Jean yelrs hal ended, Joseph's 
brothers remained in Eeypt’s Nile Delta, in 
land fast west of the present-day Suoce Canal 
There they settled with other Asian Hedoum. 

‘The Ezyptions called such strangers in their 
midst by viriows. nomes. Ome was ‘Apiri, 
which is related te the word Hebrew, 

About 1300 B,C. the Pharaugh Romeses [1 
planned oa new campaign against Palestine anc 
Syria. To support the offensive, he com- 
mence! building a base in the eastern delta. 
The ‘Apiry: were a ready source of cheap 
labor, and the Pharath forced numbers of 
them into virtunl state slavery. 

When the burden grew intolerable, the de- 
seendants of Jacob struck out for freedom. 
Under Moses—whose name, curintisl: enoygh, 
is Eevptian, related to Rameses ond Thutmose 
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—they shook off Pharaoh's yoke and mode an 
ep march to a sacred mountain in the crageyv 
wasles of the Sinai peninsula, there to be 
molder into a nation under one God." 
Fortunately, iarchesloyy enables us to re- 
conmatroct much of the story of the Exodus 


witha high degree of confwience. But locat- 
ing Mount Sinai i= an archeological problem 
that may never be satistactority. solved. 

Yet evidence firvers the traditional location 
in the Sing) peninsula, which the author has 
use ps his tooel, [tis so far off the beaten 
track that one can hardly imagine fifth-cen- 
tury Christians inventing it at 4 time when 
the pilgrim traffic was being encouraged ont 
accesstbility was o prime factor in pimpatnt- 
ing holy sites, 

To see “that ereat aol terrible wilderness” 
of Sinai is to wonder how the Esraelites ever 
survived their march throuch its harsh clesp- 
lation. Aneel, almost autonuitically one burks 
back to the manna provided by God when 
fod wis scarce. The Book «af Exdus. de- 
atribes it aa "a small round thing, as emall ox 
the hoar froe#t on the eround” (16:14), 





‘Wlanne Traced to Desert Insets 


Lince mein we finda Bible story buttressed 
by solic: fact, for the mirarke of the manna 
irom heaven recurs annually in Sina | Rvery 
summer without fall, white droplets of a sweet 
amd) nourishing substance appear mysteriously 
om the bushes. At peak. season a mon can 
mither more than two pounds of it a day, 

In 1927 a-aeogist of Jerusalem's Hebrew 
University, Professor FS. Bodenheimer, jour- 
never to the Sinai peninsula in quest of the 
secret of manna. Ais trained eve quickly un: 
Traveled the mystery: the litth honeydew drops 
are erven off by scale insects, 

These tiny creatures: suck up jlant saps 
Which. While poor in the nitrogen the insects 
require to balinee tbeir metabolism, ore rich 
in carbohydrates, Using the nitrogen. they 


excrete the excess sap as sweet drops, Evan. 
aration quickly, converts: the liquid into 4 
sticky solic, 

To this day, manna is i favorite confection 
in the Near East, The most famous variety 
comes Irom Fourcistan, vondore hawk 
Gikes of it on the streets of Baghdad under 
the name of nna. 
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Markab Reminiscent of Biblical Ark 


The climax of the Jeraelites' wandering 
through the Sinal desert came at the sacred 
mount. where, according to Hebrew traclition. 
anew nition was bom. There the people re- 
ceived theit laws and erected two of the cen: 
tral objects of their telivious. life—the Ark 
Of the Covenant ond the Tabernacle, or tent 
shirririe:. 

Archrologists know that such portable tent 
shrines were relatively common among. the 
ancient Bedouin. Por example, a relief {rom 
the Roman period, found at Palmyra in cen- 
tral Syria. shows a ctimel bearing upon its 
hack «a small sacred tent, 

Vesties have also survived into modern 


times. The Ruwalla Bedouin, who wander the 
Writh Dewert. possess oo strange feather- 


decked structure of wooden poles (pawe Boa), 
Chis is the Morkah, the Ark of [ehmael. 
which ta this day is the tribal standard of 
the Ruwalli, For generations, whenever the 
tribe has movedas a tah, the Markab has 
bern placed on a camel to lead the misration, 

The Markah is-strikingly reminiscent of the 
Ark of the Covenant which led the early Lera- 
eles in Wir and mization, Wiumbers (102551 
tells ws; And it came to pecs, when the ark 
eel forward, that Moses <aid, Rive un, Lord, 
and let thine enemies be seuttered: and Jet 
them that hate thee fee before thee.’ 

From Ube hardships of the wilcemess, the 





* Ser “Sina Sheds Nive Lighe win the Bible," his 
Henry Field, Sarmonat. Gowcearc Manarrsr De- 
cember, 24s. 
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Time Bring Eye Shadow to o Court of Egypt 


Amorite Nomads of Abbrihain's 


Palestine for centune waea highway of conqurst 
anil comme between Asin aod Adrien, Lut ite pos- 
toral propleskept few records, We woul! Enow com- 
parnkihvety With: about this ancient land were it not 
for the (Wd Testament and a oialtitude af recotch 
from neighboring «medrese, Temple unit tomb peo 
Hey tiblete trom Eevpt, Mbesspotomin, 
and) Babwon sive tans ow chur 

The wall of an Fevptien ochle'’s tomb at Bent 
Hasan teary this revealing picture of a Near Eastern 
clin of the 19h century B.C. Aieroghphies eaplain 


rutlivns Sere 


v Foreign Captives Porade in Rope 
This dttatl of a rack carving on the mortusry 
temple of Romer (1) penr Thebes shows features 


dnd dress of fuir peoples condqueted bw Eeypt in the 
Mah conury B.C. ett te rleht: abibsan from the 





‘Oriental iert hula 


that the vistors come to trade antimony, in rye poe 
totic prized by the Reyptlans. 

Linen skirts of the two Kayptian offcials {richt) 
cd the gay woolen tunes of the Dedoeuln reappear fn 
the pitlriting al Wiapone ore 
hows, throwing aticke, and javelins} the musica) in- 
etrument is w lyre, the Biblical “harp.” Bellows ear- 
fled Tw the (wo Gases show that the Semitic teibbormen 
wire metnlWetkers os Well ws hernia 

The whale tableau calle te mind the desenption 
of Lamech’s family jn Geneds 4.10.27, 
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Fetters Before an Egyptian Phaorach 


clesert: nt heatded Semilte from Seria or Palestine: a 
Hittite from Asa Atlee: one of the Seq People [rot 
the Aceean—propehiy oo Philtstine tke thos on 
ties R4G-7: ml another Sette 
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Bringing Old Testament Times to Life 


new nation of Israel—armed with a divitie 
covenant—emrerged into the rich and civilized 
land of Canaan. Most scholars agree that 
they arrived during the 13th century, 

[In any case we know that by about 1220 
B.C, the Israelites were already established 
in Palestine and had tasted defeat at the 
hands of their fonmer musters, for at that 
time Pharaoh Merneptah erected o monumen- 
tal stone: commemorating his victories in 
Palestine. Upon it, in the carliest known 
reference to Isracl outside the Bible, Mer- 
neptah boasts: 


The people of Israel is desolate, 
It has mo offspring; 

Palestine has become 
A widow for Egypt. 


At first, however, the Israelites were highly 
successful. Relying heavily upon surprise, 
they proceeded to attack the fortified cites 
which, to their unsophisticated eyes, seemed 
“walled wp to heaven.’ And inside the walls 
flourished the Canaanites, a people skilled in 
arts, in crafts, ant in warfare. 

Even those who know little about the Bible 
have heard bow Joshun “fit de Battle of 
Jericho” and won for his people the land of 
milk and! honey promised by the Lord, And 
archedlory has now found evidence of Israel's 
conquest of a number of Malestinian city-states 
between 1250 nnd 1200 :3..C. 

Investizations at the site of Jericho itself, 
however, have been inconclusive, Sifting the 
findings of several expeditions, we know only 
that fericho was already a thriving city about 
5000. B..C., in the dimness of the Neolithic 
period.” Perhaps in Joshua's time Jericho 
was already an uninhabited tell, or moune 
of ruins; or perhaps the centuries have merely 
eroded all signs of the Israclite victory. 


“A Desolation unto This Day” 


Acoorling to the Bible. Joshua's next con- 
quest was Ai, a city in the hille north of 
Jerusalem. TPerhaps never has a more suc- 
cinct description been given of the common 
fate of the ancient Enst’s civilisations than 
that in Joshua 8:28: “And Joshua burnt Ai, 
and made it an beap for ever, even a desolation 
unto this day.” 


A French expedition excavated Ai between. 


1933 and 1935,. While it proved to be an 
Important city, with one of the finest temples 
in pre-Rorman Palestine, its date was Early 
Bronze Age (about 3250-2400 8. €.).. By 
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the time of the [sraelite invasion, it had lon 
been an abandoned ruin. Therefore it could 


not have bern destroyed by Joshua's warriors, 


But our dig at neighboring Bethel, only 
one andl a half miles away, provided a. vital 
clit te the true story of this part of the 
Israelite conquest Stripping away layer alter 
kvwyer of ruins, we worked aur way through 
the period of the Juilges and on back past 
the: year 1200 H.C. 

Suddenty we encountered evidence of @ pag- 
im, all-consuming fre. Well-bullt homes har! 
been destroyed to their foundations: Above 
them: and in them was charcoal debris, in 
places at least five feet deep. 

This had been no cast) raid; someone in 
the With century B.C. had purposefully 
burned and demolished the city. And it was 
obvious that a new people had settled on the 
ruins, a rude; unskilled people who did not 
know the tefinements of their predecessors 
and were perhaps too poor to cane 


Israclite Conguest Dated 


Further digging disclosed that Bethel was 
founded in the carly Bronce Age, about the 
lime Aj was destroved. How are we to inter- 
oret this finding? It seems obvious that 
Bethel, as Al's replacement in the area, was 
the city that Joshua actually did conquer. 
Hut the invading leraelites settled in Bethel’s 
ruins and soon hid the signs of destruction. 

QQ the otber hand, the older ruin mear by 
was very moch in evidence. It was only 
nutural that, in the oral tradition that uncer- 
lies the Bible, the scene of the conquest 
eradually shifted from the rebuilt settlement 
to the imposmg tell. Tt is also significant 
that in Hebrew the word Al means “the rain.” 

Has the same thing happened at Jericho? 
Did its ruins attract the conquest tradition 
from ongtber site In the orear At this mo- 
ment we simply do not know, But, since 
archeologists have found omple evidence of 
terrible destruction and rapid resettlement by 
Eith-century invaders at other sites—notably 
Lachish, Exlon, and Debir—it is Sife to con- 
clude that an Fstaeclite conquest actually oe- 
curred and is reasonably well dated. 

In the fall of 1956 and again last summer | 
encountered further evidence of Joshua's work 

*See, in. the Narwesat Grotesmeic Malar: 
“yericho Gives Up its Seerete,” oy Rathiten AM. 
Renvon ond A. Tenge Tushingham, December, 153; 
“Hoshemite Jordan, Aruh Heardand,” by John Seo: 


field, Dreember, 19225 and “The Ghosts of Jericho,” 
by Jamec L, Rebso, December, 1931, 
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Bringing Old Testament Times to Life 


ing of Hasor on pages 340-1, incidentally. 
shows the dizeving speed with which 20th- 
century: archeologists ore learning about the 
ancient Near East: His portrayal, based on 
what was until recently up-to-date infurma- 
tion, depicts the earth-walled chariot park 
ving apart fram the city. Now, thank= tn 
the excavation carried out by General Vadin. 
we Know that the “parking lot” and the city 
actually lay within the same fortification, 

Test ditwings on the plateau indicated that 
in Joshua's day the enclosure had become o 
densely settled city, surely the largest in oll 
Palestine. with a population of at least 30,000 
ta 40,000 people, The houses contained evi- 
dences of thriving trade, melucding pottery 
from the maitnhind! of Greece This pottery 
dates almost to the time when the Greeks 
besicred Trov for the lovely Helen. 

But suddenly. at this port, life in the Hazor 
enclosure came to an abropt end. Joshua, 
most archeologists agree, har) arrived, 

The healing soil span covered! the scars of 
destruction, and for 3,000 vears farmers have 
spwh ther orope above the rums. But amyane 
poking in the earth today can easily find the 
remains of that ancient Canaunite city, 

Here, then-is a vivid and factunl commen- 
tary on the terse story in the 11th chapter of 
Joshua, which many scholars have hitherto 
refusedl to take seriously; 

“And Joshua at that time turned hack, anc 
took Hazor, and smote the king thereal with 
the sword: for Hazor betoretime was the heal 
of all those kingdoms. And they smote all 
the souls that were therein with the edee of 
the sword, utterly destroving them: there was 
net any left to breathe: and he burnt Hazor 
with. fire.” 


[ron First Came from Meteorites 


The time of Joshua is succeeded by the 
period archeolayists term the Iron Age. By 
the 12th century this new ond precious metal 
had com showly into use, [t was oa particular 
boon to agriculture, displacing softer copper 
implements and even that last survivor of the 
Stone Ace, the flint sickle. 

While iron had been known for centuries 
hefore it beeame-of utilitarian age, its chief 
souTce had evidently been meteorites. Ther, 
sometime before 1200 8. C.. the complex 
process of smelting it was discovered—_prob- 
ably in the region of Anatolia, in. present-day 
Turkey. There the kings-of the great Hittite 
Empire jealously guarded the secret, keeping 
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a comer on the market at a time when iron 
was ps valuchle as gold and silver. 
Throuzhout the time of the Judges, says 
Israelite tradition, the people of the Old Testa- 
ment were hard put to defend themselves 
iiainst predateny incieghbors equipped with 
iron weapons, We now know why this was so. 
About 1175 B.C. the Sea Peoptes"—whose 
ranks included the Philistines—invaded the 
roast of Palettine, Having been forced out 
uf their awn homelands, these emigrants from 
the Greek world trie! to take Egypt, were 
beaten buck. and eventually settled along the 
costal plain of Palestine (pages 846-7). 


Weishts Hold Key to Biblical Riddle 


The newenmers soon became Israel's most 
dangerous opponents and for a time after 
1050 5. C. virtually ruled Palestine. Of 
necessity Tsracl adapted « monarchial form 
of government; only stronw kings like Saul 
and David (citta 1020-960 B.C.) could save 
the Hebrews from Philistine absorption, And 
even then, through on irony of history, the 
coumiry received its name—Palestine—not 
from the Israelites but from the Philistines. 

Excavations In Philistine territory, particu- 
larhy in tombs, have shown that these invaders 
used iron both for jewelry anc ior weapons. 

Furthertiore it appears that they emulated 
the Hittites on a smaller stale by monapoliz- 
ing iron production in Palestine. This seems 
to be the backeround of the difficult passage 
in T Samuel 13:19-21,. | 

This same passage, incidentally, offers: a 
splenic] example of how archeology is llumi- 
nating otherwise incomprehensitile Biblical 
verses. The King James: Version renels: 

“Sow there was no smith found throuchout 
all the land of Israel: for the Philistines. said, 
Lest the Hebrews make them swords or spears: 
But all the Isrmelites went down to the Philis- 
tines, to sharpen cvery man his share, and his 
coulter, and his ax.and his mattock. Yet they 
hada file for the mattocks, and for the -coul- 
ters. and for the forks, andl for the axes, and 
fo sharpen the goads.” 

However, the Revised Standard Versinn 
Wells ust “every one of the Israelites went 
down to the Philistines to sharpen his plow- 
share, his mattock, his axe, or his sickle: and 
the charge was a pim for the plowshares and 
for the mattocks, and a third of a shekel for 
sharpening the axes and for setting the gonads.” 

In 1611. when the King Janves. Version was 
published, it was impossible for scholars to 
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understand what the verses really meant, The 
later tenderme stems from. the archeological 
discovery in Israelite homes of small weights 
bearing the Hebrew word pim. Before 500 
BK. ©. people had to weizh out ther money— 
actually, precious metal—on balances in order 
to make purchases. The basic unit was the 
shekel, weighing about 11.4 grams; a pim was 
two-thirds of this, 

What then is the verse from Samuel saving? 
Simply that the Philistines monopolized metul- 
working in Palestine at the time Sau) ascended 
the throne. They woold permit no-smith in 
lerael, “lest the Hehrews make .. , swords ar 
apears” and win their freedom. As a result 
the Hebrew farmer had to take his broken of 
dull tools to a Philistine smith along the coast, 
and there hod to pay exorbitant prices for 
repairs. 

In the case of this particular verse, the 
archeolovist would alan ask the Bible trans- 
later to look again at the names of the tools. 
How sure can we be that these Envlish terms 
are correct? We can crrtainly-say that plow- 
share is wrone, because the Biblical plow had 
no share to turn a furrow. Farmers used 
a metal plowpoint which they affixed to the 
end of a forked stick. Mfost pre-Davidic 
specimens are of copper and are nearly always 
hacdly dented from use in Palestine’s rocky soil. 

The Philistine control of iron, of course, 
also included the secret of its smelting. Only 
after Saul and David hod smashed the power 
of the coastal cities do we suddenly find iron 
implements in use by the Israelites. 


David Created Israel's Golden Age 


Present-+lay excavators are also uncovering 
multiple examples of the activities of David 
and Solomon. By studying Biblical docu- 
ments in the lizht of ancient remains and 
modern geography, we can infer that Dayidl— 
a brillinnt general, politician, and administra- 
tor—took advantige of a period of inter- 
national weokness toocreate a small empire 
extending from Sinai and the Gulf of ‘Aqaba 
to southern Syria and well into the Syrian 
Desert towurd the Euphrates. His was prob- 
ably the strongest amy between that river 
and the Nile. Ane his reien oshered in Israel's 
brief golden age. 

David's son Solomon was tot a general. 
He spent his energies in trving to hold to- 
gether his father's empire, in transforming his 
court into a place of culture in accordance 
with Phoenician and Syrian standards, -and 


The National Geographic Magazine 


in undertaking a variety of royal business 
enterprises, Both David and Solomon sought 
specialieed architectural assistance from the 
Phoenician king, Hiram of Tyre. Hitam's 
craftsmen and his famed “cedars of Lebanon” 
plaved key roles in the building of the Temple 
in Jerusalem, 

The three paintings opposite and on pages 
656-7 and f62-3 show what happened to the 
Israelite court os it progressively as=nmnilated 
the culture of the day. The simplicity of 
Saul and the restrained dignity of David ore 
both in striking contrast to the bareque pro- 
fusion of Phoenician decoration in Solamean’s 
court. 


Megiddo Guarded Ancient Highway 


The most arresting example of Solomon's 
building activity yet unearthed is at Mezicddo. 
The mound containing its ruins stands today 
in Israeli territory at the opening of a mowun- 
tain pase (pages 858-9). Throweh the cen- 
turies this pass has been on the chief highway 
linking Egypt with Syria. Megiddo, guard- 
ing the approach from the north, was the 
scene of at number af great and bloody battles, 

Egypt's most formidabl: monarch, Thut- 
tnase ITT, describes in detail a victory he 
stored there about 1468 B.C. The Judean 
King. Josiah, lost his life at Megiddo in 609 
B. C,, battling the Eeyptian army of Pharaoh 
Necha, As tecently as 1918 the British under 
General Allenby fought an important engaye- 
ment there against the Turks: 

Se trequently wees this spol a battlezround 
that the word Armaredden ffrom the Hebrew 
hor Megidao, Mount Meiddo) has come to 
mein any catachsmic conflict. The Book of 
Revelation singles it out as the pivotal spot 
where the forces of good and evil will meet 
in a final climactic strugele. 

Recognizing the enormous struteric imper- 
tance of Megiddo, David and Soloman made 
it one of the chief provincial centers of the 
Jerusalem government, About 975 B.C. 
David erected a resulence there for his district 
commissioner, setting it in a walked courtyard. 
Solomon later built a much larser reidence 
for bis commissioner, provided him with a 
private stable. and added a new city wall. 
a solid mass of stones nearly 12 feet wie. 

A towered! gateway contained four different 
entries, one following the other, The Mewirde 
gate was the first archeologists had found that 
conformed closely to the east oiteway of the 
Solomonic Temple in Jerusalem as described 





by the prophet Ezekiel 
(40:5-16). Another 
turned up at Hazor last 
Aust 

Ol special interest are 
the stables built in the city 
(mize 860). Here Solo- 
mon quartereda portion of 
mers, 





lis horse-lrawth 1 
fudging from the sree al 
the stables, the comple- 
ment mich! well have | 
three scjuacrons of 40 to 
sO charts ech, 

Hezides huliding aA 
powerful a nel mobile 
army. Solomon also prof 
ited handsomely as a mid- 
dieman for horses and 
chariots. Dr, Albright now 
interprets | Kings 10;28- 
20—a puzzling passage in 
the King faomes transta- 
tion—to mean: 

“And the source of 
Soloman = hoarse: was irum 
Cihecin, The king's trackers 
bought them from Cilicia 
at the price of 150 silver 


En 


stekels for each horse. 
tod a c¢cheriot was. im- 
ported and delivered from 
Eeyot at the price of 600 
silver shekele, And in the 
same wav they | the char- 
iots| were delivered 
through thet agency to all 
the kines of the Hittites 
ancl Aramaeans;” 

Archeolavy has even 
discovered «a anecessful 
Solomonic business enter: 
prise that i nol tmen- 
lionmed in the Bible 

In 1954 Dr. Nelson 
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Glueck. one of the greatest of modem archeo- 
lawical explorers, descended by canvelluuck into 
the forbidding Wodi el ‘“Araba, o deep and 
barren rit rumoine from the Dead Sea to the 
Gulf of “Aqaba. 
Biblical times the Tsraclites and the Edomites 
had warmed sporadic war for control of this 
ancient “Death Valley.” Der. Glueck wanted 
to know why." 


For two oenlures during 


Mining Flouwrished in Solomon's Kevin 


Ata place calle Khirbet Nahas, of “Copper 
Ruin Here, in cen- 
turies wone by. had thrived a profitable copper- 
mining operation, Dr, Ghueck discovered Lhe 
remains of large buildings, miners’ huts, and 
enclosure walle some seven feet thick. On 
both sides of the area were vreat quantities 
of copper-bearing sandstone. 

On the basis of the pottery strewn about 
the site, Gheeck dated the Copper Ruin be- 
tween the (Oth ancl Sth centuries BH. CC. He 
fixed) its most flourishing peri urine anc 
immediately after the time of Solomon 

The king's role became obvious when Glueck 
ciscovercd that Kbtrbet Nahns: was but one 
of a Whole string of such Canips throwurhout 
the valley. To exploit the mines in this cis- 
tant area on such w scale mist have required 
the orginizational powers of a strong central 
Only the government of Solomon 


he foun) the amewer, 
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could) hyve woderwritten such an enterprise. 

To the south, beside Israel's port of Bilat, 
where the Wadi el ‘Ariba opens onto the Gull 
of “Aqaba, Glueck also searched. owt the site 
of ancient Exion-wtter, From bere 
ing to the Hible, a fleet of Soloman’s ships 
plied the Red Sea on trading mussion3 to 
eouthern Arabin onc Africa 

A previous eeutcher for Egion-geber had 
noted an iretenificant-looking mound of sand 
about a third af a mile from the seashore 
bul had been onable to date it. Glueck siw 
immtiately that the pottery frasments strewn 
over the mound were of the same type as those 
in the mining camps: But to his vast surprise 
Glueck found no evidence whatever of 4 seu- 
port: instead he found a meta) refinery, the 
most elaborate ever discovered in the ancient 
Bear Fist. 

While: the factory and its surrounding 
houses covered only an acre and a halt, its 
importance may be deduced from the fact 
that it was defended by a heavily fortified 
brick wall, The moin openmge was o covered 
catewny with three entries, each protected 
by guardrooms. 

Located in the middle of the 
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Bringing Old Testament Times to Life 


ancient factory was purposely exposed to the 
winds that continually fonmel down the valley 
from the north. An ingenious arrangement 
of air channels in the-refinery’s high brick 
walls harnessed these gusts to furnish a forced 
draft for the furnace rooms. 

Glueck called this site the “Pittsburgh of 
Palestine”; fram the pottery and other ob- 
jects; he assigned its Construction, too, to the 
10th century B.C. 

The difficutties of building ond servicing 
such an isolated iactory must have been 
enormous, Again, only @ merchant prince 
like Solomon could have handled it. Thus 
the mining camps of the Wadi el ‘Araba, com- 
bined with Exion-geber, reveal the creat Jsracl- 
ite king in a previously unknown role, that 


of a copper magnate, 
Ancient Plague Describes Furm Year 


The military genius of David and the com- 
mercial ventures of Solomon raised the Hebrew 
standard of living from bleak poverty to a 
level of relative prosperity, In the reien of 
Solomon, says | Kings (4:20), “Judah and 
lerac] were many, as the sand which is by the 
seu in multitude, eating and drinking, and 
making merry.” 

Fortunately archeologists have been able 
to plece together a relatively detailed picture 
of the everyday life of this period. 
Agriculture continued to be the basis of the 
national ¢conomy, A small limestone plaque 
recovered from the ruine of Gexer in 1908 
provides a 1Oth-century calendar of the Pales- 
tinian agricultural year. Probably a school 
boy's exercise slate, il comlaine a mnemonic 
thyme seemingly similar in purpose to our 
own ‘Thirty days bath September....° The 
rhyme starts with autumn: 

‘The two months of [olive| harvest; 

The two months of planting |¢rain]: 
The two months of lute planting; 
The month of hoting up of flax; 
The month of harvest of barley: 
The month of harvest and festivity ; 
The two months of vine-tencding: 
The month of summer fruit. 


The Israelite farmer did not live on his 
scanty acreage but rather in the nearest town. 
There he was afforded some measure of pro- 
tection from intermittent raids ond counter- 
roids. In tur, each town lav within the 
orbit of a fortified citv, where the entire 
countryside sought teluge in time of war. 


SO] 


Cites were chronically overcrowded, since 
house: hil to be built within the avallable 
walled-in space. As a result, bizarre archt- 
tectural angles and shapes abound in Tsravlite 
ruins, Most houses were of two stories. 
The miin central room, sometimes not com- 
pletely roofed over in larger dwellings, was 
on the lower devel. Here the women cooked! 
and boked and petformed their domestic 
chores, and here the family took its meals. 
Tn general there wos no furniture. The 
Israelite ate,- slept, ond sat on the floor 

Stone of woul stairways. commonly let to 
upper levels, but apparently ladders were alo 
used, ‘The upstairs rooms provided space for 
sleeping and relaxation. On summer nights 
the roof was an teal refuge from the heat. 
[ts surlace wis evidently composed of straw 
mixed with mud and time. While this mix- 
ture was serviceable, it hod to be rolled after 
every rain to prevent leaks. 

The tsraelite diet was simple—and monoto- 
nous. Parched or cooked wheat and barley 
were sluples: sometimes the Hebrew house- 
wie would grind the erain into a comrse flour, 
nix it with olive oil, and boke i into flat 
cakes of bread. 

This standard dish was garnished with len- 
tils, horse beans, and other vegetables, in- 
cluding cucumbers, Omions, leeks. and garlic 
supplied flavor. Fresh and cried fruits ane 
wild honey were the only sweets. As is still 
the case ameang many Arabs; meat was re 
served for festive occasions, Wine, of course. 
was the universal drink, although the Hebrews 
nso prized goat and sheep milk. 


Isruclite Men Wore Wrap-around Skirts 


Among Bible readers there is a widespresdl 
but erroneous belief that the Israelites cdresserl 
much like modern Bedouin, Actually the 
basic ginment of the Israelite male was a 
shart wrap-around skirt made of cloth oor 
leather (page 850). This was held in place 
bw a kind of belt that alsp served to hold 
weapons dnd valuables. 

The upper trunk was usually covered by a 
short-sleeved garment much like today's T 
shirt. In brisk weather o sleeved clouk was 
worn over this. While these cloaks encom- 
passed of browd range of styles, the typical 
csample wis long, mither close fitting. open 
in the front. and decorated olor the cies: 
At night it served as bed sine blinket. 

Save for the short skirt, articles of feminine 
altire were virtually identical, A woman's 
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President Eisenhower Presents to Prince Philip 
the National Geographic Society’s Medal 


MREAT HRITAIN'S widely traveled 
| - Prince Philip, Duke of Edinburgh, 


received the Special Gold Medal af 
the National Geographic Society from the 
hands of President Eisenhower at the White 
House on October 18, 1957, 

The tall, blond prince, who is a British naval 
aficer by training amd profession, was awarded 
the honor for bringing.“to millions a better 
understanding af our planet and its peoples” 
through his world travels and for his enceiur- 
agement of science in Great Britain and the 
Commonwealth. 

Modesthy His Reval Highness said, “I can 
hordiy believe that this has happened,” and 
commended The Seciety for its "practical and 
concrete contribution to better wnderstanding 
between the Enelish-speaking peoples,” 


Ceremony in Historic Cabinet Room 


President Eisenhower, eighth president of 
the United States to present a medal on behalf 
of the Nutional Geographic Society, said he 
counted it “a very great privilege" to act as 
the representative of “one of the most highly 
respected and esteemed organizations of our 
country,” 

The presentation was made during the visit 
of Queen Elizabeth Wf and ber bushand Prince 
Philip te the Nation's Capital as guests of 
President and Mrs. Eisenhower. The officers 
and trustees of The Society were invited: tu 
the informal but impressive ceremony in the 
historic Cabinet Room. 

As the President and Prince Philip entered 
with Dr. Melville Hell Grosvenor, The: So- 
cety’s President anil Eelitor, they faced the 
brilliant white ghoe of camera lights from 
a phalinx of photographers ranged along the 
great octagonal table aroimd which the Presi- 
dent. meets with members of hig cabinet. 
Before them in its case reposed the meal 
(page 865), 

“Mr. President, Your Royal Hiphiwess, 
Ladies and Gentlemen.” said Dr. Grosvenor. 
“first. may 7 thank vou, Mr. President, a 
long-time member of the National Geographic 
Society, for doing the honors this morning 
in behalf of The Society. 

“Our Society exists for the Incrense ond 
diffusion of geographic knowledge. We are 
happy to honor those who contribute to that 
renal. 


“Such men os Hillary ond Hunt, Peary and 
Bytd have added to the world’s geographic 
knowledge by reaching the heights of Everest 
or the uttermost ends of the earth, 

“But Prince Philip has made great con- 
tributions to geography in a different way, 
Here ore the words inscribed upon this medal: 
“To Hia Royal Highness, the Prince Philip, 
Duke of Edinburgh, whose questing spirit has 
taken him te the far corners of the globe 
and broweht to millions a better understand- 
ing of our planet anil its peoples.’ 

“From equatorial jungles Prince Philip has 
traveled to the fringe of Antarctica, visiting 
some of the loneliest scientific stations of the 
1GY. One of these stations: was in Gralar 
Land. His Royal Highness gives its popula- 
tion as ‘iQ temporary inhabitants ond several 
miition penguins.” Another was the remote 
Atlantic iskined of Tristan da Cunha, “You 
may not have a TV set on Tristan,” Prince 
Philip bas said, ‘but you won't et ulders 
either.” 

“Prince Thilip’s eagerness to go where the 
gine was. rough—his encouragement of <ci- 
ence ind his interest in the far and hard-to 
reach places—hie coneern with these of the 
British Commonwealth who seldom see his 
like—all these qualities, plus a very human 
personality and a keen sense of humor, have 
endeared Prince Philip to millions beyond the 
British realm, 

“Tt is for these reasons that we honer him 
toray. 

“Mr. President, here is the gold medial, 
decigned by Afr. Felix deWeldon, a leading 
sculptor of this country,” 


“Priend of So Many Americans” 


*Vour Roval Highness,” President Fasen- 
hower said, “one of the most highly respected 
and eaicemed organizations of our country is 
the National Geographic Society. 

“For me it le a very ereal privilege to act 
as their representative in presenting to you 
this medal, so well earned for the reasons 
given in the citation, and particularly because 
Vou afte here on a state visit to our country 
and as the personal friend of su many. Ameri- 
cins—among whem I proudly number myself. 

“So it isa very great pleasure to hand you 
this, on behalf of The Society, and my con- 
#?ratulations,” 
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Was presented with a National Gearraphic Sectet, 
medal by President Theodore Koosevelt in hemor 
of his Arctic explorations 
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Wledel Traces the Prinve’s Globe-dirdling Tour 


Created by sculpio Felix W, ale Weld, The Sendety's special voll macclal 
bears tiece Philips profile on the fate, Revere tartice Philip’ crest (topr) 
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zing Norkey, and the im- 
scription read: “fiatraer- 
dinary courage and «kill 
and outstanding service to 
vengraphy in the trim. 
phant conquest of Earth's 
highest mountain, May 
20 1953." 

Following are the other 
distinguished men—and 
one woman—to whom Na- 
tional Geovraphic merlals 
have been presented by 
Presicients: 

Sir Ermest H. Shackle 
ton, for Antarctic explora- 
tinns, by President Taft, 
1810, 

Col. Georee W. Goe- 
thals; USA, “to whose 
ability and patriotism the 
world owes the construc- 
tioh of the Panama 
Conal.” hy President Wil- 
son, E914, 

Comdr. Richard €. 
Byrd, Jr,, USN, and Flovd 
Bennett, for first. reaching 
the North Pole by. air- 
plane, by President Coo- 


lidoe, [OT6, 
Col. Charles A. Lind 
herzh, for his solitary 


Hight from New Vork to 
Pons, by President Con- 
lidge, 1927. 

Reur Adm. Richard! EF 
Byrd, USN, for first reach- 
ing the South Pole by air, 


by President Hooyer, 
LOA, 
Amelia Eartcert, fret 


Wenn to achieve 4» sola 
transutlantic flight, by 
President Hover, 1932. 

Lincoln Etlsworth, for 
Arctic ancl Antarctic ox- 
plorations, by President 
Franklin D. Bioosevelt, 
Lo3h: 

Gen. H: H. Amol, for 
“distineulsher = contribir- 
tions to the science pine 
development of aviation,” 
by President ‘Truman. 
1945. 
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Warden i the only one think tar to spend mist of the 
holiday under water. Free as a fish in his Aqua-Lung. 
he searched the floor of the Pocttc off Pitenirn Island 
for a novel Christmas bounty: the remains of the ill 
starred ship burned by Pletcher Christian and his men 
atte: the mutmy an rhe Bewnaty m | 7 RY 
Hew Cre Cuest lane SLCC et Ler| j rolc in Tne: soe 
by Mr. Marden—with 40 popes of his color photo 


praphs—in “IT Found the Bones of the Bownry, 


Caren (Chitstimas mn strange places i norhing 


The world has no more determined pursucr of a 
citing fact or a fevenling picture thin Forelen 
ditorial Statiman. Lugs Nlorden, whether the pursue 
tuokes him 200 feer under the sea or ste miles abin 
the «arth. Making photogmiphs for a sory on aviator 


mecdiomne he rode a scre LTO Ar Force jer thro yen al 


fj 
fF 
a 


body-wracking panibolic curves to ger the periecr pic- 
cure to dlustrite the phenomenon of woghtlessness— 
ibjects suspended in muc-ar in the cockpit 

This 23-year veteran of che National Geographic's 
stalf wos barn 44 years apo in Boston, Using oll the 
five forcign tongues he has acquired in roaming the 
world for the Magazine, he wishes you, on our behalf 
To wre ree Avon A ital Baar Festa 

Pranliche Wethaachien Feliz Navidad 
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RECOMMENDATION FOR 


-.+. ANG INQUIRY ABOUT 


lembership 





Members of The Sacery roam the world through the 
pages of cheir official journal, the NATIONAL GED- gp. ' RE SECRETARY | 
GHAPHE: MAGAZINE Ther enthusmste nomunernon NATIONAL GEOGRAPRIC SOCIETT 


of friends for membership explains The Society's phe- WES SRO 653i. 6, 

nomenal growth Members receive the Magazine and 

tts Ifheoalor maps withour cost beyond their annual ea et ermeenretecrenrartrerareann 

dies, which are less than monmernber subscriptions a pts i aah att dsai 
Those who are interested in The Society's work and 

its Mupazine bor do not know. a member should inquire 


[below ) Goncerinir membership. 


MEMBERSHIP OUES OF $6.50 INCLUGE SUBSCRIPTION TO THE NATIONAL GEOGRAPHIC MAGAZINE 
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Limabeal Stitt crs PS athl inuica Corie 
— A ie Peet) Chinn ft the. iatcas ami Spain 
| NOMINATE for méembenhip the candidate ghove: 9/18) Eivewhere, Fen ‘ ea Br ae 
t Wel 1 ire if Tht J rte E | i al i. 
Lise separgce sheet fos additional mominetan Ads Midor prmbtomces pavaide fi) and eer diroc 
tw Nateeral Gert inf a | mam a9) 
(GIFT MEMBERSHIP) | mnomunmate and enclose 3 : = 
for dice of cundidete shown atupper ment. Please send! gilt a i : 
card in recipient. [] res ([] No aT es ye 
| | DESIRE INFORMATION separdineg membershi and chi bs: 


NATIONAL (fAOGRAPHIC SLAGAFINE, (Fill in wpper form. 


a as L 


Membert ase offers intersected in The Socrates eork mor moke gift or bequests of money, decuritinn, of other 
property for Nhe invecie and dffesion of peoprephic tnowledae,” Such offtt ore deductibles fer tax Purporer. 










Argus Pre-Wiewer—the haraly wuy to 
vew your eolar tlides, Lights up and 
Tignes slides nutomatically a8 you 
msert tem. Only $7.95. Not ppctured 
but wo available: “Saew Anos Color 
Viewer for 244" © 204" alides, Battery 


ar current operoicd, Only $73.94 


ireus Color-Slide Cameras ore easy 

fo we—give you professional re- 
sulis oll through the years—and are 
vuaraniced for a lifetime! 


How would you like to add a whole 
wonderful, colorful chapter to 
some boul s life this Christmas? 
You do it when you give an Argus 


ATHUS makes profcasional-type 
colar photography possible for 
creryorwip—even beginners, It's se 
easy. You adjust the simple Color- 
matic settings, dial your subject 
into focus, sna p the shutter, Done! 


mo chotse now, choose Argus 
—tihe way to capture the colorful 
moments that make life fim, and 
funny, and sad, and exciting to live 
The prices prove the riving's almost 
ns casi as the “taking,” There's an 
Agus dealer up the street. The 
rest 1 up to yoru 


Mow dealers offer casy terms, 


Arius C44 features new hayoret- 
ipo fons mount, With 30 ma lene, 
S950. (44 69 lens —S29, 40, 
_-H telephote lens (on comeral— 
259.50, C4 wide-anele lens— 
$56.9. Vurtuble power viewfinder 
(on camcra)—$14_50. 





Aros C-4—aork!’s moe popular 
color-side camera! Telephie and 
wilt-ineks risk. aleo availa nbe, 
make (C-3 os versitile a5 camers 


cosMing hundreds more. | 


a feasible $3540 





Are Remote Control Projector fete you give a lone, 





life-size slide show by simnly Pushing A 1 butto m to suber 
muaticilly chance, then rétunn ides ter marine. Handy 


editor feld wou Gores slides in sion bodlin ry uence 


Just $79.30, Other Areus projectors Tron 5.34, 50 


Arie C-20 Tuoking-anid-Viewing 


Ril contains new Aterus C- 
with tens coupled moncetinder, fe 
1:35 hers » Plus Acros Pre- 


Viewer and everything els you 


few) for tikine ¢otor slide:—only 


Arges | -3 Light Meter—ehers you 
cored tens openings pnd shutter 


specs inatanity! ani nee of 


midings Cinjy S16.45, sc lua 


leather case 





ANGUS CAMIRAS, ANN ASDO@, BICWICAN an i 





‘gus 


OiVIStON OF SYLVANIA ELECTR PRODUCTE, [MN 








DOCTOR OF SHIPS 


Rick Aruhn pecwives in preveritive “medicine. 
fic an thhe: Moki] 


Rong. His coumerpartss work in every major 


an 


Marine engineer in Hine 
Prise Wich Pork—mo4»re than OR}, 


4 i t tthe 4h i | yer Hat et reriernss 
AS WOPLS TUS DE Se, CPT eke Pr Ne Tae 


of your doctor, so do the men who know marine 
Macnitey toost the Bick Brolra to dui grierse 
Ihe snips necds and preacibe the right fuels 
sinh: Pia rites. 

Woks] aurea a aratlt credited thie first init baie 
comprehensive service of this kind. I el ps i14- 


Sure Tho! Poods yousend of receive move i tnt 


SOCONY MOBIL OIL COMPANY, INC. 


feacer in fudricafran for 9) years 


delay—that nea Paneer VOU Srive ancl depart 


on schedule—that every Vovare is a Bon V crv uhen, 
hs Taster’s touch in otf services the warid*s 


Magness Wi SEIT, the world’s fastest boat. evel \ 


j j 2 ‘ a 4 = rt 
farship Cf CWery leauling snip tine, two-fifths of 


C Lf 


Al the wearkd’s freighters, It was the choice for 
the moiden voyage Of the first atamic-powered 
LUbITTINe, 

ia i i: 
For more information about these doctors of 
ships, write to Room 240), Socony Mobil Cal Co.. 


Inc., | S0 East 42nd Street, New York [7,N. ¥. 
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“Hopoy Moroge blanket, with Deol Comfort-Seteciors, lets eoch sleeper choos ao differen! degree of warnnth $44,735" 


Youre never cold. never too warm...all you feel is comfort 


General Electric Blankets 
Sew low prices from $2495° 
ic Monket cine 


inket con do 


Phe Crencral Elect 
Whol no oOftimry Gl 

niconiicaiy keep FOU Eta 
fortahle. i hn weelne: 

Wt Voor BRechhoonm Leni peraktiane 
chines, tthe Ceemera! bleetta Man- 
bet chamees, toa... 40 that pon’ 
never oo, Yel Mmever Poe WLI 
Ard you never have to vel op for 
csatra blankets! 

This constant comfort makes a 


Vet OTe 


os ts. ; 
fe ‘Sunreinad be th if POU AGEL bay 
Cond Hees rs epg | 


iC ain i if 4 tik 
ta al rah CEE Wy 


Camlon-Salector bein woiiihic 


i fear | arasity 7 i hike 
f TH La | ia 
iT ars depends tal 


15,000,000 pocple onjay the 


comfert of gaulamaie blankets... 


pioneered by Genare! Elactric. 





a— 


Six amor! new colorn.. 


Miracle fabrle by 
lepivkedl =4 ‘in ti hi! fa ti i bi Ta Hil d fe 


Tl) hile im + trai Thi 
| oa a | (Pirie ris 
r 1 1 Ml 


Progress ic Gur Most important Product 


GENERAL ELECTRIC 


— wight tne: ¢ 
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Push-Button Focusing on the Graphie* 35 le so easy to use that evens 
Deginner Can fet crisp, eolorful aehon-packed Samim slides, With exclu 
ve Push-Hutton Focusing you just squeere the Push-Buttons to 
bring your picture into sharp focus, Another exclusive fewture, Spec- 
tramuatice Flash Settings, eliminates the old fashioned system of dever- 
mining flash exposures With Spectramatic you just focus and mateh 
the color senles. “Thea easy-to-use exclieire features combined with 
world-famous Graflex precision manufacturing make the Graphic {5 
the first choice for both beginners and advanced amateurs! Complete 
qutit—eamera, case and-finsh ,.. as little os $8.95 down, 


4 nu comm | in to the Orophic 53 oe and leoy the Foe free folder write Dien. NG- 
CUPRA Pemote contin! wirtiwmitic silele pri Lei, Cieuflen, Tan fickientre fh, 
jecter. Posh=burion opirstiin, 50 wetn lamp, A. FS Ttelees frecbodde federal tas 
fined A? FS lene for hopes, orig ner fieetoees. Pay whore anftlirable and ptt wile jee 
ie ithe oe £5,980 deen at Gruffes dealers listed in il change wrihout notin’ 

LP ee oe *Tiatir Math 
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Mintion the Nutional Geagenplebe—t' antiiss yuu 


ZENITH PRESENTS... 


The worlds 


most attractive 


Eyeglass 
Hearing Aid 


=. 




















Hear better...enjoy life! 


Hear better, look your best, wherever you po, 


lithter #enith 


wear § Pay! PREETI VE 


whitever vou dol The smarter, 
Eyeglass Hearing And .., 
can be yours for at least $100 leas than many 
others: of comparable quality 
Feather-light, full-powered! Four powerful 
transistern in temple bar give you culstunding 
Reine ming), io danwling cords... no “cloth- 
me noe. 
Binaural hearing! For greater depth and real- 
mm of “hath car’ hearing, you simply wear a 
hearing oid unit in bork temple bars! Available 
oft mdditional cost 


FREE! (line) rar rafhieriniian fe "Petree Heurlag 


IENITH 





f leaning ital 





he Keyed of | 


| ore fees. eh ed Pea Bree In correc het 
with the [oe bredg leans he ore die ale Pee ee 
Gel bare il, eel te at 


Pinte 


fe Se ee ee ee eee a 7 
| #enith Radio Corpontian | 
Searing Aid Divisson, Dept, dz ‘ 
» S80) Dickens Avo. Chicago 73, II! = | 
; Pleuse muil facts on new fenith Hearing Ahils ; 
p Gebers Meet sind free snbscription to “Better Hearing” j 
i | 
| | 
i nif i 
i i 
i = i 
1 &ofcn8 | 
| | 
| —————— — — | 
| pane Loe Tate ! 
i ——— a 


important extra advantages! You can choose 
froma variety of eveglass frome styles* A tiny 
compartment for a-spare battery 

Visit or phone your Zenith Hearing Aid 
Dealer listed in the “Yellow Pages” or mail cou 
pon Toray for literature 

Eyeglass hearme aids shown above: #enith 
Erecwive tor men, Zenith Forue lor women, 


CHECK THESE ZENITH FEATURES: 
Nine 4- of 5-fronaiator models = Poces from $50 to S175 
Ten-Doy Money-Bock Georontes + Cate-Yoor Warranty 
Five: eor After-Porchose Pretection Flon * Demonstration 
ond odjustments by compatent deolers 


— fhe mdnieine ites beeing Precis 





the Maettital Gaagraphle—Tt. hHlantilien pou 


GOOD. BULB BLOW? SPOILED SHOW? 























[cy HEIGHTS of 
chilled delighta— 
that's the promise. of 
the Waring lee Jee 
Blenior Attaerhment. 
Crush 4 trays af cubes 
in $0 secon, Serve 
aparkling buffets, 
chilled sulads, froster| 
drinks, Everybody en- 








= a - 7 Oe 
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“G-E PROJECTION LAMPS 


FOR ALL SLIDE AND MOVIE PROJECTORS 


jove a Waring Tee Jet. 
$16.95 


MENU MAGIC — fna- 
cinuting mined drinks 
for Dial to serve, origi- 
heal desserts the chil- 
dren. will love, perfeot- 
Iy blended soups, 
sandwich aprenda— 
DONE In two ehukes 
of ag Waring Blendar, 
Good for the palate, 
gond for the appetite, 


COFFEE UNLIMITER 
=—hlende| and grownd 


to taste in tha wondor- 


a cukee 
Ca 
Oe §6 "SKI VACATION 


ful new Waring Coffer 
AT Blender Attoch- 
ment. Select any one 
of 14 different grins, 
Free Waring booklet 
tellin how to make = 


2. 





Plen enw for your wither vocetion in lo Previnte fe - 

Gudbee You will enjoy the deep, sparkling wew, fhe 

clear dry alr, the brilliaat! sunshine of French-Caredia, where 
you will be welromed with old-time hospitality iy coor ort. 
ole moter inns ead hetels. For ened mop ord aki bond/et, 
eee, Prericsceo! Poeblioty Brea, Ptriemen?t Bus Petter, 
Gludbec Cite, o #0 Bockhefeller Cente, New Fork 30. AN. ¥, 


La PROVINCE BE 


different exotic coffee 
recipes. £17.55 





WARING BLENDOR 
Ice Jet « Coffee Mill. 


Eiantion the National Geograhic—tTt identifies req 


BAUSCH & LOMB announces 
the first automatic slide projector that 


ALWAYS STAYS IN FOCUS 


slide after slide after slide ! 








LOOK! NO HANDS! 




















iookK! NO Por 





Die ewer peg oot of 
foram ) Cha ly alert ii 
shes Viti? slicktes Gi 
stanly im abhor chill 





Fully Antomatic! Set 
itr Den Lining Lia 
Delomnkiec pute |iaeelfl 
Ton wich the pickinre, 
noe Che porodeciaer 





YOUR sbde showing fun will never be apolled 
by consiant refocusing due to annoying shde 
“poppin” | "The mew Beuseh & Lomb Bale 
matic Prejector, made by thi RAAT CERPES 
of Cinemasoopo lanes, punrantees you ean 
stantiocus! At lastyou con haves 100%) note. 
matic projector that you don't have to touch 
from stort to finteh. See it ot your photo- 
graphic dealer's now 

BALOMATIC S00: Takes al] F uF wlides, mcluding 


Super Blistew: fKi-watt, fully WVECET EAS cveling. fngqar- 
Lijit habit ithe. @ itd) thm Pia cena ike wl GOT Le 


EPP Leo ar bye need, LEE minated 

pcre! Haleoted 5°. (/3.5 bene 90 
slick trace acl cose, Geet ome af dere 

né iow oe fli} e month 


BAUSCH & LOMB 


Fanger-tigi sutotiahc of 
reteite comirel’!’ Anta 
matic alide chonge 
withowt 1waley promi 
rag lew re 


BALOMATIC 300: Mist 
tittapoel Hip igi Galina hie 
available. Moany excltasivr St 
Penh, inoila t Geaek 4h ante 
centre) contre 7 “se _ dtm: 

trea initial i fi. hero: 


Dial = er i Haw sg 
Lerma noe jure pom 
6.60 a months 







bamiaus Bawerk & Leni 
lan quality: Makers of 
Lis world es tines in 





ASCH & DOM OPTICAL (ch, 


bas pei eet fers i Thaw bieiiteeall 


rer TE! a= " rit FP a, Li ; | Hf 
ROCHESTER 2 NEW YORK AUTOMATIC SLIDE PROJECTORS y Fab iets 


Safari to 
Sea>\ African 
wr Adventure 
“Sr =-..by BOAC 


GOING 10 AFRICA? 
go the 


" g ous, 
biq-ship way ! 


i” 
Wl ee Yay ue ge Me Aller ia il 


haliday ai aaa! Services fo baoth 


















de Apes ee ; E 
Rg ig Phe pasa Pare act BOAC het planned eactting tours and safaris in 
Brie bet cE gnc tea | : 
ships of Cunard fed thbon-factn Diet and South Africa with experienced author 
For mample, you'll enjoy mingioen fres—you ll enjoy the finest Affien hia to offer! 
ginriogs dayh of pacing spipdaard : = 
ite @y au fhe miement vou Bs OAC tikes you (here by the fists? ond mmt 
farrmue Cunaidet in Me 7 oth i 1 regen seeded. The wwilt, Intercontinental (4. 

| Arment irk (for & fively + i ty ‘ ; 
r 1s WER) Cee Whe rat ' fits rie Pat et | 
Taal her in Cooklees. Yau 4 i ea frantai has Tork to Li neon 
re bet vn eft foe - au eit fe Prstaen cCOnnevime wih the gic jolepoon Aritanr 
and the Gorntinent. (o6. Bek Wield faestes! fet-prop olrfiner jw Africn, Yeu 
inn your Travel Agent pion! io eT | eer eee ee 
New ¥ ‘ia Seuthematon, tn pay Rot 7 ning catta for Rracicyin Peeatreh 
Capetiant: First Clava $650. ie ervice, Ask your travel agent oF nearest POAC 


naed Line. #5 Brae 
fe & dou ralk ie 


; NA Atrica Poe aca lakes good 
UNARD LINE g far in A  B-O-AC: OAC ‘A. ( Care Gf Joe 


_ UNION- CASTLE LINE 


less S385 of. Write Mice for Arson tow ond safe LeTTLliire 
rf 


Miehae” ie PO ere or Cee ATew Fede Alifea Chirp 

Cmte! Ad jpleey el Prmaprl aut ihre office Ea 

feed, Pails ina, Pitrvfareh Pe i Lip dears th ‘ifr. 
HRITISH OVERSEAS AIRWAYS CORPORATION 
Licpt. $5, 3) Filth Ave. New York Bs, fs. ¥. MU 73-4900 





fabulous tours 
of AFRICA! 


Aa Ghee i A ra | z te en we Ha Tha 






mon U.S. resort vacotions 


\ at 
02 jemurely lave riclwiting it hws 


of fun, tts and ken pbonrd w yochtlibe 
== i? Te : : 








= Farrel) Liner. Moun! tap frou suas african Continent? Then be sure te write 
. = . er it Gul if ee cout boeklet ih ars 1% 
Be _— — fa nl then 248 momorable fh pe Fripere iid South neh j Panty al 
—- —- = days in Africa africa: Something far EVery Taste ord 










Lie, Up iil lai . 





DUCREL Of Tess Toury By Fall. Eoeh 






' i c , li 
rotor amd conte! =. orivale car and ow trayet. [3 dave in 
“oti, anlar, auth Africa gd Logrence Margues- for 





file o Fan net person. tor twe 
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ice. Ne ‘obiee 3-Day Grand Tour only $1,950 par pe 
iri je) a ri Tat tik Ll Pall tels iT ic | aT Mes 
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ag 
much fore SS 
Little. = —_ SEE YOUR TRAVEL AGENT oF write for 
is = oor 15 Fabulous Towra” booklet. 
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aL! Beaver Street, ta iitk WH 4-7400 


Awl TH Teare i ee aed as our folder cm thie rrwmise 


















it's troly a breathtaking moment! You are about to capture 
on film oo of the world's most thrilling experiences—Dig game 
on the roads of Kruger National Pork! 


This is jus! a-sainple of the adventures awaiting you in 

South Alrica, where great modern cities, with all their comforts, 
ate side-by-side with the wonders of the African bush. 

See your Travel Agent of SATOUR for free and friendly information. 


WM? SOUTH AFRICAN TOURIST CORPORATION 
Y a75 Fitth Avene, New Yors 17, A. ¥. 


/ | would [ive to know more stout 2 South African holiday 


| ee i ee 
GTHERT « « eT ee Pero ee HE PE ee 
ed Cte a: ok fo eos se a ewan nn RO s os IME, cieseensetendies 
EUROPEAN MPGRESS OF SATOOR: 
70 Piccadilly, Lendom, W, |, Emgland MYTHAVEL ARENT Mw o. cic. ceesanas Saved PEE ott ss 


escomar (dann) 





overnight 
by “Super-7"' Clippers* 


Spin 1s rich jmeart. . . antiquity 
raiety and dienity, So economical, 
too: launious roon and bath irk a 
leled “Castle in Spain" for as 
5 "a dav Anenean F* Ling! 


ep hice pmoant Pan rel 


ttle as & 


radar epi] e4] eT at ria lipper™ 

: Ln Puvetes | ieee! oyereoceain 
aitliner in the wereld! Your ehnice 
iret class Preadent with berths (extra) 
re = IL} toTTSt tare ht) AR s("7 4 hi FE 
— ; hy 


— >: be in Spann « eerie inet wathion 


Te * - = ae et of a ditectone, Se iif Travel fs ot 
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PAN AMIE BLE AAAS word = Maat E pore meeel Adeline 
OT SPANISH ALA TION AL TOURIST OFFICE Sew} ark, Chi goo, Son Francieen, Da las. Toronte 


a. i 2 ] _ a F | = F = a P.. ' a | 
fA feos Mark Hep, ¢ Paes, FAn Tuy On | bt We fi Cin s 23 dhe P= 1 thd | - ara) (a nw 








GIVE THE GIFT OF 






qve your home —qoN To > | 

one floor convenience | Me é as — > . 4 - 

by LINGUAPHONE 
Phe Weerld's Stendord Conversutiaze! Method 

SPANISH | OOS S 8" | @ FRENCH © GEEMAN © ITALIAN 

RUSSIAN @ JAPANESE © ICELANDIC © MODERN GREEK 
any of 34 languages oveileble AT HOME 














witha HomeLlFT 
Residence Elevator 


Tun | ci mle ie 
Boar” pla ih Youre in. POU 
rma Mee wilh 1 How el ify 
Cansly iegtidled dad ponutadly 
priced 





















Wile fae Lies | iftnd i laral urn t ee C i j 
0A Pees rif bier poets i Lean’ ( 1 
Shenae Warndar Elevatur Ge ‘ lveatne Wen AT Pe 
SOT Baatherton Riad i h mrttite [outa ; dae 
Cir 16 reli “a a, 15 A Durr Lil 1 Bas! li TAP et i lieiiue 
2 hat PI Mook - else iletad PUK THAT 
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National | a !  F , 
cornice) CUMULATIVE INDEX 
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VOLUME |, 1899-1946 8 NEW REVISED VOLUME i), 1947-56 








Yh indispensable mfcrence bool avatlable for use with the Nattowar 
Cock ArHIC NTAcaAviE is: the Cimnulative [nelex We lietlier vor. uaa 
1h i tru hick Lu ee Pooll G46 snes ib a Ler FIT inal i bem 
tere t pe Pore 1 PRIeerer- Tey jos PeOuLL on tle vero lol I | eet Wis fas | 
Volone U1 features an dlustrote ih toy of The Secety and tty Miaieravine 

Cll tert Lottie crn set ti yilities, | RY M50, S10 Wor, | 


1890-1946, $5.50: New Vol. I, 1947-1956, $5.50, | st pail 
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GABRIEL HEATTER reportson dramatic new invention 
that sriamphs over bearing fuss and hides deafness ai never before 





... Lye-Glass Hearing 


n =< , Intetnationally. Farris Comimentatar 
by Gabriel Heater beard tiphaly over MBS necwork 


tj HISTORY 
A MAKING 
IXVENTION at 
| last cnables 
aot ‘ Mm the deaf to 
hear clearly again with both ears—as 
nature intencdect. 





‘This dramatic advance, perlected by 
Beltone electronic scpentists, -ollers the 
deafened many vital advantawes denied 
them until now. [t adds a new dimen- 
ston to hearing, Leading auchoalogists re- 
veal that this enables the deaf to woder- 
fond op to MOP fetter than with corrected 
hearing in only one ear. 

Clinical tess prove that hearing full 
dimensionally with both ears helps the 
deaf these § wonderful ways: 1—Hear 
were sounds come from. 2—Tell the 
distance of sours. 3—Tell whe is talking, 
even int crowded, nowy places. 4—-Enjoy 
lar more imnard, itfeftte hearing, [ree 
from: distortion as never before, 3—End 
head-turning like an antenna, to catch 
sounds with the “good” car. 


Thousands of users of this electronic 
invention that revolutionizes the correc- 
tien af hearing los call uw a “Godsend.” 


This exciting discovery—Beltone 
Hearing Glasses—also. solves the prob- 


lem of people who hesitated ta wear a 
conventional hearing aid for fear of be- 
ing stared at... of advertising hearing 
loss, Beltone scientists achieved this by 
completely hiding an all-transistor bhewar- 
ing aidand receiver inside one temple 
Ol olasses. 


Crone ts the onee tell-tale cord, mone 
is the receiver button in the ear. A tiny, 
almost invasible tube carries sound to 
the ear. Nothing to hide in hair or 
clothes. no attachments behind the ear. 
Even close lriends:do not-cucss you: wear 
a hearing aicl. 

BReltone Hearing Glasses may help 
you recapture happier living through 
normal ‘conversation with loved ones 
anid friends . bliss inspiration of 
church... full pleasure from TV, rico, 
movies. Beltone Hearing Glasses may be 
the answer to Vvour prayers... 
you to become part of the everyday 
world again. 


FREE book on request. A fuily illus 
fruted nett) hook explains bote Beltone Hearing 
Giheses enable the deaf to hear with beth ears 
aad bide deafueds ay aever before, For yor free 
copy, withowt clligution, write: Dept, 4-454, 
Beltane Heurmng Ant Ce, 2000 1. 36r6 4S, 
Catcage 32, Lil. 


eri bile 


This advertisement is published-as.a public service by Beltome Hearing Aid Co, 
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TRAVEL QUIZ 


(FOR DECEMBER ) 






Frogs hove been rodio artists in: 
Part rh (cer pin foie a T, i ry 
(ine sinimer in Tokwo, o tradin station drew favos 


ca lole comiienl [rom a aT iin fr Sen mils Ch 


iF Listeners eon! the calle relawed them. 
Cl yen’ e iW | iki, o teethee wap to pelac ie bo 


tury vour meaney in The Firet National Hank of 
Chicaga) Travelers Cheeks. Yuu, alone, mu dua 


then: full refund if lost or siolen. 


Tallest U. $. natural bridge is in: 

ft Bente Cj Hinde jv [3 ir Ing 
Hiiiheow Bridge. in Utah, rine 309 feet, Spire 
Mel feet, deweortimg all others, When you see thi 
mpreeadse eleht om your Western hilicay, arn 
Phe Firat * a i! Ban ce oct toh be T ! ivelers 
Cheeks, Exeh denomination (800, 820, £50, £108) 


i A iherert i bit Lae Pre ELT ¥ why na eTror 


Tulips originated in: 


CL] oo. cdenettecs | Aner Ct Africa 
Tulips first prewsin Asia: Turks hrvberitneed tlie, 
Laier, Hellirdes yet eel] a Wel Sree La Lene Liraud ieiy 
flatts whee they beeame the rage. Fortine 


were cidade titel lowt, There's ni fingueial risk 


wien wou curry Che Firat faltonal’ Bank of Ehi- 


cago Travtlere Checkz—ther're sofe! A wou 


need for costing m@ your agnatore. Helore veg 


iravel, gak for thei af voor bank. 


The First National Bank 
of Chicago 
Trovelers Checks 





Thrilling... 
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[t's a new adventure in 
travel. ..80 different, so 
beautiful! The charming 
blend of ancient antl modern 
. the architecture, the 
gardens, the courtesy and 
welcome—all say Japan 
and invite you to come! 





See your Trave/ Agen? or 


SAvAN Towatst ASSOCIATION 


10 Reacweafallar Plame. New York 20 
651 Market Streast. San Francisce & 
426-Front St. 4f_, Tarapnte 

109 Halutanl Ave., Honelulu 16 


TOPS FOR WINTER CRUISE FUN 


CUN-WAY CRUISES 


to colorful ports 
in the West Indies & South America 
VW by ihe COMPLETELY AlR-CONDITIONED 


i — se ¥ 
Qe I ION | kz It IC: 

} magnificent 76,000-ten flagship 

; . 9to 19 DATS from New York 

Dec. Tl, Jon. 6 Jon. 22, Feb. B, 

Mar. 1, Mor. 19, Apr. 2 

| ote Individual air-conditioning tantral 
et in avery Lateran. 

. ' *. Headline entertoinment, 3 orchestras, 

mr‘ _7?. big evideor pool; acres of play and 
Fe tun decks; estentive cruise program, 
™ 4 porttes, gale night. 

a ww Feed and service in ihe greet 


Continertol tradition. 


















Leal seeter ) Sun- Wee Crecees 
feld wet mont is adrenie — 


Egy 
HOM better sce your 


Trove! Agent! seca | 


| LIMES 47 BROADWAY, Hew 


IGORCT IME Teck &, ALT. Bigky 4-6263 
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Kodak gifts say Open me first ! 


When you open-vour Kodak gift first. you can save all the fun 


of (Christmas—and the-vears to come—in action and color moves 





Kodak Wedallian 8 Wlinwie Coon Kodak Mledullion & Mlowie Carmmera, Brownie Movie Camera, Turrec ft. 9, 
eru,/ 14, BPG. SU, Soeasy tose: Purcet F/T.9. SPSS, | Repirippi SA475 vires, Cine 
needocusedd Laney eon for all tleyree whet fotechdorel, apelin Kiidek Showtine 8 Progectir, $1270.50, 
meaner beieclime; cit iid phigie. bedeljeites; tee 





Cine hodeak Roya! Magerioe Gamera, $198, Lee: Ccine-Rhodak K-100 Turret Camera, f1.9, BAAS, 
erTt hilt Le car he ral I eps. 2 ei ies Sh )-Loet til Ti. at pris thierry Roe ii Pha, 

1.4 Eletar Lei nierchanveahle Kuodsccope Kitdnecupe Pageant Saund Projector, Model  &4, 
Rovel Prajcector, $295, Fortheateraqinlity shams S489, Poor sturctil ar silent bem gov 


If it's made by Koduk, vou know it's good! 


EASTMAN KODAK COMPANY... Rochester 4, N.Y. Oe ssgunaes 


. : brightest detail! 
higzest view! 


ee 















‘Onta-Vue ‘ 
30mm 
Srna aa 


Imagine! Slide arca mag ' 
twin-lens system, dimoniklona illuminated 
Pease Chae Vasa hedmia’ ipod view! For hand or table wae. For 35mm, 
CAS PAPAL Ae eee Hantam and re ar Buper al licks, 
With Slide File Carry Case. $995 
Viewer Alone (less caue) __ $7.95 
‘3 OPTICS MANUFACTURING COMPORATION 
Largest and fastest liners Amit & Willard St. Pritudalphis 34, Pa, 
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to Australia and New Zealand 
Via Towel and iyi 


ORIENT LINE 


ORSOVA * ORONSAY « ORCADES « ORION 
ORLANMA. lbullding) 








| 
} 
Three weeks seem ton brief in f 
the cpuee-dike atin] nhere ol a 
Hig- 0) express ebnapy | There's ' 
rae eaten woy to cries the / 
Pacife... its o helicday f 
Voryare, cuales perfoct liv fine 
food amd 4 nperie need 
Britieh service! Your travel 
fgrestel is the man to ser. 
i al ala 
i ry - Yh, 
al Bee 4 } 
/ 
“a, : a zi Ant if ftaur air 4 ern Peano 
ee = Ttodeia from BiSl ai 2088 bkhon. Camaeran 
Saulng cesalare. =2nd are Precis bon«reada 
CUNARD LINE, GENERAL PASSENGER for boone in West Germany 
AGEATS LY THE U.S AND CASADA CARL FEISS INC., 225 Filth Ave, Now York 
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Introducing...the World’s Most Magnificent Radio.. 


‘tt 





POWERED TO ‘TUNE IN THE WORLD 


i SUPER-SENSITIVE BANDS le p 
I ri Lives WT ale jc fe " Lh I I a ! ul i ! 
lard | mW f 
, : Af BAT SELECT GH 
j j bul rr 3 oF 
: , i oa F 
| | L tf } 
I riy fl 
Lil il i ! : ; 
= A j 
: int rhting wit EARPHONE TA ine ep 
OPERAT! aha LC aT WAVEROO ANTENNA— mecrt Sant rprivole deioning, extra 
FLASH r BATTERIES WAVEMAGHNET® ANTENA A Ss 
hewn. here or v ii | Pro " 
i a | =| Darien al fit lee hi y - Ara ' fi | 
1 pe 
" il T & Ai Pi f ii] ~ i] PEALE "alll | 
6.4. Ao i a A Pl | iG r i { ae | if a I Pa oh | Lt ee 
jel it f rl wert wel ao Lee Lae! le we Aa rte “ur be 


QUALITY AY 


EL oh 
The s Feo eset of Radic® 


PENITH BADI0O COVPORATION « CHICAGO OF, TELLIN 
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__— Seah 
nly TCA thes 
VISCOUNTS 
to Conada... 


»». Gnd more people fly TCA 
fo Canada than any other airline 
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TRANS -CANADA 
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Adad-a-Coin Bracelet 
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AMERICANS 


life begins with Airstream 


A whale world of now mistress, reaced oasy lhring & “a 

yours in am Alratream. Thia-is travel!...care-tree, | DOLLECTON'S Ite cra 
gxciling, ecomomical Enjoy the sea, the woods, tha bine HG) ganiall Nereis -tericesooed ig rent 
mountains with all the comforts of home. Write far Sk ee ad ees | ety oe 
=r bea mide oe gh sua 


ohn ker JEWELS LTD - c= 
hy — 
Looe ASTOR MOTE : = 


ic oo 


Hiw TU oOTyY ee , oe 
_ ae Rs 


igieresiing free beoklet “World At Your Goorsiap.™ 
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AIRSTREAM TRAILERS Gept, aa 


11 CHURCH Sf IER CEMTE GHG. Le fT PRL CAGE 7 


trug Sterecphone Tak 
Sout —se came touind A 4 h At AMPEX AUDIO, Inc. 
. wes 


i ei Eee Bi Shi oy al Eo sh - 


foul fered if “around 





the World in 0 Da 


by Fi MPE } i cre Bur a tt 
the Videotape Record 
of, maken of Aeerica’s 


beat-engineered, most oo 
\ wanted home mucic “" - a 
| craton, Send for free iis a 
| hure today! EB 


ienitia Ive National he lz anil co Tatep LEClIE crt 


PLELSS ff FREE Gt Of PaDCevee 
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a REMINGTON QUIETRITER' Portable ! 


ear. flerant-|OOKiINg rept ond Cores ndence. YOUN peome 
i ! : | 


will find the (QULET-RITER 4 real “hetnework mochine," and 
can help them get up to 38% Derres pracdes 

the cemmarkatie (JUTET-RITES demonstrated on your TV 
SC Tec! ver the new ¢ aS Sire’, Lenve lt To Reaver. Et iter 


vet. pirat your Remington Dealer, Find our why, again this 
vear throughout the world, people are buying more REMINGTON 


= i r] 
Typewrirers than any other brand 


- | 
s€emingtomr Fb arecl Termes payeble monthly incioding 
he q | | jares gra onmall carrying tharee 


CIV ESIGN OF SPEREYT 8460 CORPORATION vallahle in Canada, tame terns 





Yidiy, the right light for indoor movies... 
i Smith-Victor Bar Lights 


Ask your favorite camera dealer to show you how 
STHthe Victor Bar Ligh ma brighten any inside scene 
lor sharper, clearer sréiein Prices start as low aos 
“3.95. So é€asy to operate. Sooth-Victor Bar Lighes 


$595 muke fine gifts, too 


Midel LAt jars ‘ted of 


withow? horns Write for froe copy of “Inside Pictures Made Easy" 


Smith-Victor, Griffith, Indiana...the world's largest 
| exclusive manufacturer of photographic lighting equipment 


HUNTERS! . 
“ aM Sa wits a sar 30 95 LEARN FOREIGN LANGUAGES 


By Listening To §*) 98 
Long-Playing Records die cacw 





rir i Tare ; i ap rr ; tl mon 2 Ti " i a op 
KRAG CARBINE Narway's Wor id Famens Was la lerpince Yi tt ign Eat a Pon acaye? ‘y 
5 u , List - igre F i 
Se ae : mh _ 52 ‘ | ne, fast at pr tne, | JADARERES 
; , t Wrag Jorgumsem far a ee ee cnet. Anetructim | SORWECLAN 


GOLDEN STATE haMS CORP ogee 


A NEW VOLUME IN THE SOCIETY'S 
NATURAL SCIENCE LIBRARY: 


y/ The Wor id. in Your (Jaren 
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For Christmas Giving —Order Books Now! 


— SS om ic cc ee ee 





NATIONAL GEOGRAPHIC SOCIETY » Dept. 772 =» WASHINGTON 6, 1. 





Greet [ ngs 


"Te all our friends in the United 
. States and Canada, we of the 
Metropolitan Liteextendourwarm- 
est wishes for a Merry Christmas... 
and the happiest of New Years in 
1958 ~- -- In the true spirit of 
Christmas, our thoughts turn to the 
gifts with which Divine Providence 
has enriched our lives. We have 
much for which to be thankful... 
warm and enduring ties with fam- 
ilies and friends, peace in our two 
nations and the great blessing 
which more and more of us are 
enjoying throughout life... good 
health - -- May you and your 
family have, in abundant measure, 
health, happiness, peace of mind 
during this Holy Season and in all 


the years ahead. 


Metropolitan Lite 
Insurance Company 


CA Adutetsl toompany! 


| Wackiscory AVERQE Sew Tork i) Ms Fs 








Here are just seme of the real surprises thar 
ownit vou in Chevrolet's three oew series, its 
new line of station wagons, tin J? oll-mew 
rede |es 

A retolutionary mer FR! That's Turhn. 
Theest, with Va" combustion chambers in she 
feck ani up on Hay hep! Three new versions 
ol the Turba-Fire Vil, Tht, reel mare pace iw er 
for the Hlue-Flane Six, 

See Oody-frome construction! New X- 
tei Salete-lairder [rame gives extra safety 


MOSt 100 new to le true | 


with lower center of gravity, lev side ewer. 
AN-new ¢-coil suapension ! A faliilowe com- 
lination of soperadt cou springs aad tbe 
LI peer =talalit' ot Chevy's ey A fevur-link 
reir suspension, 

You can ese ride an air! Level Air eue- 
Penn” puts mi aprime at enery wheel—-and 
the oor stays level, regardless of Inad!, .. See 
the vear's newret cour mi! your Chevrolet deui- 
ers. . . . Chevrolet Division of General 





Motors, Detreit 2, Michigan 
© Petr cpt enreianty 





Phe Pmynclc in Anadoereney Gilet 


to BRAZIL, URUGUAY 
and ARGENTINA 





of tie world today are Delta Line's 
luxurinis srter ships: DEL NORTT 
OEL SUD and DEL MAR. A Delta Lan 
CTuINe to Swuth America leaves every 
ora weeks from fatulous Sew Obrleaivn 
tnda typrcu) voyage visits Row ch 
faneire, Santos, Montevideo, Bienes 
Aures, with stops at the Caribbean 4s 


Host colorful petals. Ciara 


‘St, Dhomas. Boch al 


i all il 
hee cho ncly 
Hits taselree shoppe, fiucaiatieng 
| 

Lelia PELSSC Crs 4) li Chee dine st 
biter ern as rl. Cite 4 rll Lage cle ratty 

' 

Delta's sccomndataia are cnjoved 


iy a linetedt See nee Lest iil thi pt 


, wheal for 


livgrichi 7 rd twee nts 
i 

=] | lear SLA CWE LS 
Gonsult your local travel 

ES Yer Poca! MWe) arent 


Lire i mn bebe Tithe EEN E! 


Velld™ Leue 





Beoutify! sendeck ond poo! MISSES) Ler CO, INC Se OLY 
am Tore Chitag@e A te Bl re hen 
i. Lowe Saas Pret Lore bon Angelei 


i mie i! | E i fr f 


ners «+ DEL NORTE « DEL SUD « DEL MAR 


Ry> PROJECTO- 
‘EDITOR 


For Better Home Movies 


: a Ta 


(erg ee 


I BRILLIANT 

| 3a x 4¥—a IN.) 
| SCREEN 
ie _ wr 
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a 
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SEE your movies 
...and see them BIG 


It's easy — and it's fun — te splice end elit 
your movies with a Craig Frojecto-Editor, 
Big, hooded screen lets you work comifott- 
ably in lighted rogm—shows film with same 
light values as projector, so you now just 
what and where to cut. And you can study 
single frames aa long an desired without 
damaging film. Built-in frame marker pin- 
points exact fo cut. Other 
ailvanced Craig inclide 440 ft. 
geared rewinds—focusing end framing ad- 
simple, straight-line threading 
on stainless steel guide which does not 
touch Craig Matter Splicer oid 
Croig Formula No. 7 Film Cement. Entire 
folds imtoo compact 
weighs only 1044 lbs. Models for 4 mm or 
16 mim, only $79 +f) 


dealer's. Discover 


spot ot whiel 


features 
yuatiments 
Picture 
cruitint 


CatTyIneg Case, 


See tt et yout camera 
the thrill of making and 
fies the easy “Craig war 


—5 | 
\ ‘ litustroted 34-page booklat only 100 


showing better mo 


Packed eith tix on how to put stoery- 
ieling Spence 1 Pour Movie end 
Regularly 40 


inuprave yeur show. 
Send fer qi bewlay 


MELA 


Flalaville, Cann, Dept, M-12 


Producert of precivian pholographit 
equigment since 1930. Also mokert of forrous 
VICTOR 16 mm Motion Pletere Equipment, 





Sie 

them 

all... 
automaticaly 


Soe your © stor glides the gutomate Airequipt way 
ons OT ntly enlarced! Ot eke Le if fr i ha the Lia BE 
seine tnte the vlewer... ail back ajeain 16 the mig 


azine, $14.55. Additional mugazines only bby 





mirth. 


Alreqeipt Mfg, Ca., Ine., Dept. M17, Rew Rochelle, M, T. 


ARENDS EASY-BOUND 













faphie=—Tet tbentcties 


BINDERS for your, 


Geographics | 2 BINDERS 


$3.95 


Foch Halde 6 lanes 


Fiijiw pore aphice for 
yma to cove! | liasa Pec 
fers feild ois iad a LES 


; seciitelictope fioras bona 
books! Da wer own bimding ints 
lew minaten. “So wites woe, Teen 
F jul durshte maroon imitation leathes 
CLEbEE a wkd | Lat @ Lideetiinné {its iranseed 
FI to Year lil he at Daag-Hound Bem 
am ace wtatlable bor many magmoch 
cots HOw FO CHNTGTEEAS:! 





BE [UME BINDERS ar 7 
Twe for arly 5465 + 4 ‘ a 


These fomowt blot hinds ‘ a. 
are tee last word in qualiry 
ac) beaut Cher eill ex 
haace vour library aod 
make ideal guitst 


= tees Bs oe 


ee ee ee A LE eT 


SUCKERT LOOSE LEAF COVER CO. 
1171) Geend River Avs MALT gaan 
Arends Ency-Bournd Binders fer Years. 


Daetpact a, 
i eticl 
amt 1 


LL 


Tears 


roy WF Ll Pee bei rec#linges 





fend infereaiian abodt binder hoe dike: MOGI 
Alcinen 
Fivetat) fet — —= 
‘ lil | ' ” IP re Pier i La i nf 
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Hiven the most experienced traveler 
finds something new to talk about 
in South America 


And it's summer now on the 
friendliest continent of them all 
—<only overnight from the 

U.S. A. &y Panagra DC-7 





No milter where cle youve been, 
you have vet to see such exotic va- 
riety. Qunaint Spanish architecture 
next door to fine modern hotels. 
Flowered cities flanked by the gran- 
dear of the Andes. Lively misinos. 
Oe steak. Testi) resortea where vou 


take a holiday from high prices. 


Lowest fares ever! 30° off regular 
fares brings South America within 
french of everyone. Un 2h=day Pan 
Am Holiday 2703 you visit six Latin 
countries for only S988:40 from New 
York, Your round-trip fluyhte: hotel 
rooms, local sightseemng ure all in- 
Cded. You travel on swilt Al Pari- 
fee DC-6§Bs, daily alj-tourist service, 
You can also get the 30°) discount 
on deluxe fol fiferAmericane Dt-7Ts. 
Both AY feter Americano and Ail Pori- 
itt are equipped with rRogr and thy 
rie over the routes.of Nation) Air- 
lines, PAA and Panagra. Send for 
Valuable 128-page book of up-to-the 
minute facts about whit to see, do, 
and take home from South Anveries, 
Cnhy Joe. Write Panngra, Dept. Cy, 
Chrysler Building, New York 17,N.Y. 
For reservations, see your Travel 
Agent or Pon American, U.S. Sales 


Agent for 





[In Cuxzen, Peru, eathelradl is built on foundation of artetic Ineo stone 
work, Yottng tian WIth horn, wl top, is ealling townsfolk te church, PAN AMERICAN-GRACE AIRWAYS 


( Litomeitical Y... 
Sth. (1 )V lc Tililes 


Automatically, you'll find that Movade 
aclf. winding watches — the warld’s finest — 
ore featured pod recommended by the 
finest jewelers in America; indeed, 
throughout the world. Thess: jewelers are 
enthused lv the distinctive styling, by the 


matchless workmanalip, and by the accuracy 


and dependability of Movado's 
duo-directional winding rotor movements. 


a Those whee Wipes OAe PULA. 


RAOVADO 


Sald and weerriced by leading jewelers al ower 


For jeweler wegreel qin wre; MOVAIO, €e mi Ave 


| hom your favorite poritive Ieamporeacced 
KODACHROME, ANSCOCHROME or EXTACHROME 
1 complele adtetochon or rour midiey bock* | 
a 5 4 hx 10. 
: i oo | S3$en duplicates 
Fim Frecensing, 20 asp: Egdoghy tS oA & Fite | Zz 
* Age Suet Amioch oe Expovore ‘Gusts... ee 
Con pledte poder paced and colo film pree- 
gee pee Wel Write dedey lor woers! 


OLORFAX LABORATORIES - INC. 


Lada Bonitert Street « Silver Soring, Maryland 


















Hake pee fed rererdy #f hee” Wied 
by cetenle. Ieediote playbore. bail 
le friend, Mates 2D). £2 or 7 rom f 
rerafis (any tpeaii,. Lise aribe ‘be: 


cope 6b ee ey filet lurin- 
fahde fis wiring Ale whit ae. 
Beterdsag ont dare, fillies & ibe 
ira- ma gniniin Huiijng old), elewtris 
Hiéise Witrnkniin, iethieg meets. & 
fienk peeere Partablp carevieg cae 
tGulhad Steere) her giuarae oe 

Ent Peateale - Ri 
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/100X% Enlarging Projector 


aed fo O00 ee eels i. beer Crs Toki Ghy Eiri 

printing == shjerte om te Ted Lelarges tia te 

ee". Fall stir, Weedeele, FPeeeaing 2” lem 
ieee Enameded cheel (0 watie | 6 54a 
pelts (ete, fim guar Ponte 


Johnson Smith & Co., Dep). $95, Detroit 7, Mich. 


AVFViY A ATIVAT ! 
ri N N | i \ ) 
| | \% | 


= =| 
ba . 


Beratveaeesvrat 


VITESSA T 





THE CAMERA WITH THE EVE FoR COLOR 


The Views T carvera aed exclusive Color-Skhopar lens are 
computed for color and made forvach ober in the Voigtlander 
plant. wocler rigid quality coatrol So eae bo WE rine 
hgerntip on ther aecionve Voigtlander Comta-plunger and 
wauces the lew and tenwions thier, Anocher hapertip Ma *e= 
Tent we Pte Pelrre quickly, easly Haiti ir Ck PoLure 
fimocr ae eee LYS ayatern for sin plified EEROMLC Inching 

ete Coupled ranekehiler-wee winder Incerchangealte 
lenses .,, Takew Tornit § Onder ta nlicate held of veew for 
45, 90 or 100 mow lenses, Fiyeua T owith Sd Color-Sdeper 
yi ia fear, Seachen-t nae Dw F i Sarotieer Sheers 4,144.50 





Li betler coamvera dedtert, ar erite a, SOM 2 CO. lparters, Lincoinwoed, ML 


Mention the Natinnal Geegraphic—lt identifies rou 





NATIONAL GEOGRAPHIC 
BOOKS, PICTURES, MAPS 


Git Membershias, too! (Use Membership Ferm itn frovt ef Magerine! rr - 


For gifts to those friends—of all ages—with o lively 
interest in the world and its wonders the National Geo- 
graphic Sockiy olfers o fascinating variety of publica- 
tions—valittable books, lavishly color-illustrated 
benutiful paintings reproduced in full-color, suitable 
for framing ... handsome |t-color wall maps for bome 
or office... School Bulletins to stinulate young students’ 
inierest in geography. nature, history, and science. 
BOOKS posted | mony | Price 
The World in Your Garden 
[rafiars of the Americas 


The BAO ot Fishes 
Everyday Lifs in Ancient Times 








PICTURES 
Maytlawar | 
Adatation wt the Wags 


Maps of Tiseevery —Western Hemisphere, 
Eastern Hemisphera 





ENLARGED MAPS 


ON HEAVY CHAHT PAPER 
(ndetes daailatle Sir each | 


— — 


Lands of the Hible Today Gin 48 inches | Ba 
Europe 0 GT inches 

Patni States Eee AT meters 

Historical Map rated Staten Gr a ci} inc han 
The | World 6Aa &! inches 
















Plinw thay 
Sub pcrgt are 


SCHOOL SULLETINS 


Sotacrqiion to fl Weety bttoes V2 in LL Ss 
$1.08 in Canada: eoealiere, V1 US Turis 


Or 2 years for only $00 fin UL & only) 


NATIONAL GEOGRAPRIE SOCIETY Dent. PL2-M, Washinyion 6, 0. ¢ 
l enclose remittance of 5S. pavuble in U. 5. funds. 
(Proces apply everywhere unless otherwise indicated) 


hAME 


ADORE SS. 








any fime of day... anywhere you go... 


»»-there's nothing like a LEICA 


rou con hove pictures wherever you go—ond whenever there’s light enough to see 

wih a LEICA M-3. Compoctness, high-speed optics, ond automotic controls are 
justo few of (he LEICA teatures thot meke the M-2 the world’s outstanding 35mn 
comerd. Ask Your decler to show you this orecision Instrument that gives you top- 


quality pictures, in color or block ond white, with on aase beyond comoperison 
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FOR SUPERB COLOR DETAIL...SPECIFY THE STANDARD OF EXCELLENCE 


To portray the color brilliance and fine detail of 
original paintings, Famous Artists Magazine relies 


on the standard of excellence af CICO coated papers. 
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Take advant tage of the new mapping program starting in 1958 
a by enrolling friends in The Society now 
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ANNOUNCING—The greatest advancement in home entertainment 
The new MAGNAVOX HIGH FIDELITY THEATRE 
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You can now enjoy the full beauty of music from records or AM-FM 


radio, re-created with thrilling realism through Magnavox High Fidelity 


thuat also puts life into TV. The picture too, is so new ita depth and clarity 


blended with “living sound” will enable you to enjoy all of television 


for the firet time. Actors will become personalities—the grent musical 


shows will give you the sense of being "on Broadway." 
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COPPER rir eT 
; NEW! For Ladies ~ 
. HEARING AID 
concealed in earring! 
under the tree! 
This year give agifeyou'll aff enjoy 
1 Universal Coffewrmuatic, Wit - ihc fu: 


mold Ooffermaker, you simply set the 
Flavor-Selector to the strength you 
eler, and the roast is automatic. [he 
last-sctarting action never lets coffee 


banal, giving Vou full flavor without MAG! C FARRINGS a) 


bitterness, And there's no watching! 
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EDMUND SCIENTIFIC COMPANY 
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Mall coupon for detaited information 
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LF you order cure we'll do cur best so 


the whole year through 
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Lever owe In o while ther’s a new 


Kien thats se practical and worthwhile 


That's the wav it's 
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been with the idea of viviie additinnal 


telephones as Christmas gifts 


Chere’s nothing pore appweciated 
than comfort, convenienee and, eecurits 
ond vou give all three when vou wiv 


a telephone. 


In kitchen, bedroom, plavroum or 
workshop—fer other, Dad, San, Dauels 
ter, Grandpa or Grandma—an aciitienal 
telopimone iso wilt that tines the bell che 


whole vear through. 


Eepecioily distinctive in those nice 
décevator evar ri hirer mith VOUT 
home furnishings. Just cull the Business 
Othee af your Bell Telephone Company. 
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